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NOTE TO EDITORS 

N A S A ' s  P i o n e e r - V e n u s  s p a c e c r a f t  h a s  completed f i v e  w e e k s  of 

i ts  s e v e n  weeks of  o b s e r v a t i o n s  of H a l l e y ' s  comet. 

i ts  c l o s e s t  a p p r o a c h  t o  t h e  Sun ( p e r i h e l i o n ) - - i t s  p e r i o d  o f  
g rea t e s t  a c t i v i t y .  P i o n e e r  is  t h e  o n l y  U . S .  spacecraf t  i n  t h e  

n e i g h b o r h o o d  of t h e  comet on its p a s s  t h r o u g h  t h e  s o l a r  s y s t e m ,  
when H a l l e y ' s ,  Venus and  P i o n e e r  a re  a l l  on t h e  o t h e r  s i d e  of t h e  
Sun from t h e  E a r t h .  

P i o n e e r  h a s  made a n  image of t h e  comet, which  s h o w s ,  f o r  t h e  

T h e s e  are t h e  o n l y  c l o s e - u p  o b s e r v a t i o n s  o f  t h e  comet d u r i n g  

f i rs t  t i m e ,  t h e  coma, t h e  1 2 - m i l l i o n - m i l e - d i a m e t e r  c l o u d  of gas 
s u r r o u n d i n g  t h e  comet n u c l e u s .  The coma is  12 times larger t h a n  
t h e  comet as  s e e n  i n  v i s i b l e  l i g h t .  

be h e l d  a t  N A S A - A m e s  on Wednesday, F e b r u a r y  26 a t  10 a.m. The 
image of H a l l e y ' s  coma w i l l  b e  released a t  t h a t  time. Release o f  
t h e  image has  b e e n  d e l a y e d  b e c a u s e  o f  data  d i s t o r t i o n  p r o d u c e d  by 
a major f l a r e  on t h e  S u n ,  as  well  as  l i m i t e d  s t a f f  t o  work  on 
s c i e n c e  and image enhancemen t .  

C o l o r a d o ,  p r i n c i p a l  i n v e s t i g a t o r ;  D r .  J e f f r e y  N. C u z z i ,  NASA- 
A m e s ;  and  R i c h a r d  Fimmel,  P i o n e e r  P r o j e c t  Manager .  

A media  b r i e f i n g  t o  descr ibe  H a l l e y ' s  r e s u l t s  t o  date w i l l  

B r i e f i n g  p a r t i c i p a n t s  are: D r .  I a n  Stewart ,  U n i v e r s i t y  of 

-more- 
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P i o n e e r ' s  data is r e c e i v e d  a t  t h e  P i o n e e r  M i s s i o n  O p e r a t i o n s  
C e n t e r  a t  NASA's A m e s  Research C e n t e r .  O b s e r v a t i o n s  w i l l  
c o n t i n u e  u n t i l  March 6 ,  when c l o s e  f l y b y s  o f  t h e  comet  by 
E u r o p e a n ,  S o v i e t  and  J a p a n e s e  spacecraft b e g i n .  

b r i e f i n g ,  and  t h e  u l t r a v i o l e t  image o f  t h e  comet  w i l l  b e  v i s i b l e  
on t e l e v i s i o n  m o n i t o r s .  V i d e o t a p e  a n i m a t i o n  o f  t h e  comet  n u c l e u s  
and  t h e  m i s s i o n ,  and  s t i l l  p h o t o s  w i l l  a l s o  be  a v a i l a b l e .  N e w s  
r e p o r t e r s  p l a n n i n g  t o  a t t e n d  s h o u l d  come t o  t h e  NASA gate of  
Moffett F i e l d ,  and w i l l  b e  d i r ec t ed  from there .  

The P i o n e e r  C o n t r o l  C e n t e r  w i l l  be open  t o  p ress  a f t e r  t h e  

F e b r u a r y  2 1 ,  1986 
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GOOD SLEEP STRATEGY MAY REDUCE P I L O T  FATIGUE 
ON LONG-HAUL LAY-OVER FLIGHTS 

F l i g h t  crews c o u l d  s u b s t a n t i a l l y  r e d u c e  t h e  e f f e c t s  o f  j e t  
l a g  a f t e r  f l y i n g  l o n g  d i s t a n c e s  eastward by n o t  g o i n g  t o  s l e e p  
i m m e d i a t e l y  a f t e r  a r r i v i n g ,  a c c o r d i n g  t o  a s t u d y  re leased t o d a y  

by a n  i n t e r n a t i o n a l  g r o u p  o f  s c i e n t i s t s ,  p h y s i c i a n s  and  a i r l i n e  
p e r s o n n e l .  

T h i s  s t u d y ,  c o o r d i n a t e d  by N A S A ’ s  A m e s  Research C e n t e r ,  
Moffe t t  F i e l d ,  C a l i f . ,  was s u p p o r t e d  by s c i e n t i s t s  f rom t h e  

I n s t i t u t e  f o r  A e r o s p a c e  M e d i c i n e  i n  C o l o g n e ,  W .  Germany, t h e  

Royal  Air F o r c e  I n s t i t u t e  of A v i a t i o n  M e d i c i n e  i n  F a r n b o r o u g h ,  
E n g l a n d ,  t h e  C i v i l  A v i a t i o n  A u t h o r i t y  i n  London,  t h e  J a p a n  
A i r  L i n e s  F l i g h t  C r e w  Medical S e r v i c e  i n  Tokyo, and  t h e  S t a n f o r d  
U n i v e r s i t y  S c h o o l  o f  M e d i c i n e  i n  C a l i f o r n i a .  

A c c o r d i n g  t o  data c o m p i l e d  by N A S A ’ s  A v i a t i o n  S a f e t y  
R e p o r t i n g  S y s t e m  - a s y s t e m  s e t  up t o  receive anonymous r e p o r t s  
f rom f l i g h t  crews on a i r  t r a f f i c  i n c i d e n t s  - t h e r e  h a v e  b e e n  261 
r e p o r t s ,  be tween  J u l y  1980 and  Augus t  1 9 8 4 ,  t h a t  l i s t e d  f a t i q u e  
as  a c o n t r i b u t i n g  f a c t o r  t o  t h e  i n c i d e n t .  

I n  1983 t h e  U n i t e d  Kingdom e s t a b l i s h e d  a s i m i l a r  r e p o r t i n g  
s y s t e m  and  i n  i t s  f i rs t  18 months o f  o p e r a t i o n  r e c e i v e d  52  
r e p o r t s  c i t i n g  p r o b l e m s  of f a t i g u e .  

more.. 
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F o r e g o i n g  o r  m i n i m i z i n g  s l eep  r i g h t  a f t e r  a r r i v a l  and  
e x t e n d i n g  t h e  s u b s e q u e n t  awake p e r i o d  d u r i n g  t h e  l o c a l  d a y ,  h e l p s  
t o  e n s u r e  t h a t  t h e  n i g h t  s l e e p  w i l l  be n e a r e r  t o  n o r m a l  
d u r a t i o n .  T h e  f i n d i n g s  s u g g e s t  t h a t  by u s i n g  t h i s  s l e e p  s t r a t e g y  
t h e  p o o r  s l e e p  which n o r m a l l y  o c c u r s  s h o u l d  be  m i n i m i z e d ,  t h e r e b y  
r e d u c i n g  s l e e p i n e s s  d u r i n g  t h e  s u b s e q u e n t  l o n g  r e t u r n  f l i g h t .  

S c i e n t i s t s  c o n t i n u e  t o  a n a l y z e  t h e  data t o  u n d e r s t a n d  t h e  

e f f e c t s  of o t h e r  v a r i a b l e s ,  i n c l u d i n g  age and  p e r s o n a l i t y  
c h a r a c t e r i s t i c s  on l a y o v e r  s l e e p  q u a l i t y .  

The  researchers ,  w i t h  t h e  s u p p o r t  and  c o o p e r a t i o n  o f  f o u r  
i n t e r n a t i o n a l  a i r l i n e s  and  t h e i r  f l i g h t  crews -- B r i t i s h  A i r w a y s ,  
J a p a n  A i r  L i n e s ,  L u f t h a n s a ,  and  Pan  American World A i r w a y s  -- 
t o o k  o b j e c t i v e  and s u b j e c t i v e  m e a s u r e s  of s l eep  q u a n t i t y  a n d  
q u a l i t y .  The da ta  were o b t a i n e d  from v o l u n t e e r  p i l o t s  and  f l i g h t  

e n g i n e e r s  who f l e w  t r i p s  across  7 t o  8 time z o n e s  b e t w e e n  t h e i r  

home bases and  Tokyo,  S a n  F r a n c i s c o ,  London,  and  F r a n k f u r t .  

I n s t e a d  o f  s p e n d i n g  t h e i r  l a y o v e r  n i g h t s  i n  h o t e l s ,  f l i g h t  
crews went t o  s p e c i a l l y  e q u i p p e d  s l e e p  l a b o r a t o r i e s  i n  t h e  
d e s t i n a t i o n  c i t i e s .  S c i e n t i s t s  p l a c e d  e l e c t r o d e s  on t h e  crews t o  
r e c o r d  b r a i n  a c t i v i t y .  They a l s o  measu red  s l e e p  and  waking 
p a t t e r n s .  From t h e  data t h e  s c i e n t i s t s  d e t e r m i n e d  t h e  crews' 
q u a l i t y  and  q u a n t i t y  o f  s l eep ,  t h e i r  s l e e p i n e s s  t h e  f o l l o w i n g  
d a y ,  and t h e i r  s l e e p i n e s s  p r i o r  t o  r e p o r t i n g  f o r  d u t y  t o  f l y .  

T h e  s c i e n t i s t s  u s e d  t h e  data  t o  d e t e r m i n e  t h e  r e l a t i v e  
e f f e c t i v e n e s s  of  d i f f e r e n t  " s l e e p  s t r a t eg ie s"  s u c h  as  n a p p i n g  o r  
s l e e p i n g  a c c o r d i n g  t o  home t ime,  e .g .  C a l i f o r n i a  t ime,  i n s t e a d  of  
l o c a l  t ime,  e.g.  London time a s s u m i n g  a S a n  F r a n c i s c o  t o  London 
f l i g h t .  

more.. . 
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W h i l e  most  of  t h e  56 v o l u n t e e r s  o b t a i n e d  a d e q u a t e  s l e e p ,  
researchers  n o t e d  m a j o r  d i f f e r e n c e s  i n  s l e e p  q u a l i t y  b e t w e e n  
wes tward  and  eastward f l i g h t s ,  a n  e f f e c t  t h a t  is  well-known t o  
many l o n g  d i s t a n c e  t r a v e l e r s .  F o l l o w i n g  westward f l i g h t s ,  crew 
members c l e a r l y  e x p e r i e n c e d  less  d i f f i c u l t y  o b t a i n i n g  s l e e p  
d u r i n g  l a y o v e r s  compared w i t h  eastward f l i g h t s .  I n  f a c t ,  
f o l l o w i n g  wes tward  f l i g h t s ,  most  s u b j e c t s  f e l l  a s l e e p  f a s t e r ,  
r e p o r t e d  b e t t e r  q u a l i t y  s l e e p ,  a n d  s l e p t  as l o n g  as  t h e y  d i d  when 
l lbaselinell  s l eep  r e c o r d i n g s  were taken i n  t h e i r  home c i t i e s .  

S l e e p  p a t t e r n s  were more v a r i a b l e  and  f r a g m e n t e d  a f t e r  
eastward f l i g h t s  t h a n  a f t e r  westward f l i g h t s  a c r o s s  a n  e q u i v a l e n t  
number o f  time z o n e s .  F l i g h t  crews o f t e n  b r o k e  up o n e  l o n g  s l e e p  
p e r i o d  i n t o  two o r  more s l e e p  p e r i o d s .  The p o o r  q u a l i t y  o f  t h i s  

s l e e p  was r e f l ec t ed  i n  i n c r e a s e d  l e v e l s  o f  day  t ime s l e e p i n e s s  
t h e  f o l l o w i n g  day .  

Most crew members t o o k  n a p s  i n  t h e  a f t e r n o o n  p r i o r  t o  
r e p o r t i n g  f o r  d u t y  f o r  t h e  r e t u r n  f l i g h t  -- a s t r a t e g y  which 
a p p e a r s  t o  p r e p a r e  them well f o r  t h e  upcoming eastward n i g h t  
f l i g h t .  

T h i s  s t u d y  was l i m i t e d  t o  e x a m i n i n g  s l e e p  q u a l i t y  d u r i n g  
i n i t i a l  l a y o v e r s .  Fol low-on s t u d i e s  a re  p l a n n e d  t o  e x t e n d  t h e  

f i n d i n g s  t o  m u l t i p l e  l a y o v e r  f l i g h t  s c h e d u l e s  t y p i c a l l y  f l o w n  by 
i n t e r n a t i o n a l  f l i g h t  crews. 
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NASA TO EVALUATE J O I N E D  W I N G  CONCEPT WITH SMALL BUSINESS FIRM 

NASA's Ames Research C e n t e r ,  Mounta in  V i e w ,  C a l i f . ,  h a s  
e n t e r e d  i n t o  a S m a l l  B u s i n e s s  I n n o v a t i o n  Research c o n t r a c t  w i t h  
A C A  I n d u s t r i e s ,  P a l o s  Verdes,  C a l i f . ,  t o  b u i l d  t h e  advanced  
c o n c e p t  j o i n e d  wing ,  NASA announced  t o d a y .  I n i t i a l  f l i g h t  t e s t s  
a r e  p l a n n e d  by A C A  I n d u s t r i e s  f o r  e a r l y  1988 a t  Mojave ,  Ca l i f .  

The e s t i m a t e d  value of t h i s  2 - y e a r  c o n t r a c t  is  $500 ,000 .  

The j o i n e d  wing is 
an  advanced  a i r c r a f t  
d e s i g n  i n c o r p o r a t i n g  
a swept-back main  
wing t h a t  is  j o i n e d ,  
c lo se  t o  i ts  wing 
t i p s ,  t o  a s w e p t -  
forward rear wing.  

S t r o n g e r  a i r c r a f t  s t r u c t u r e s  and  i n c r e a s e d  f u e l  e f f i c i e n c y  
are t h e  p r i m a r y  b e n e f i t s  a n t i c i p a t e d .  

-more- 
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The p u r p o s e  of t h e  p rogram,  d e c l a r e d  NASA's D r .  David J .  
P e a k e ,  C h i e f ,  Advanced Aerodynamics  C o n c e p t s  Branch  a t  A m e s  and 
R o b e r t  B a r o n ,  P r o j e c t  O f f i c e ,  Ames-Dryden F l i g h t  Research 
F a c i l i t y ,  E d w a r d s ,  C a l i f . ,  is t o  b u i l d ,  g round  c e r t i f y  and  f l i g h t  
t e s t  a j o i n e d - w i n g  r e s e a r c h l f l i g h t  d e m o n s t r a t o r  a i r c r a f t .  

There a r e  t h r e e  main r e s e a r c h  o b j e c t i v e s :  

* D e m o n s t r a t e  t h e  p r o o f - o f - c o n c e p t  f o r  j o i n e d  w i n g s ;  

I D e m o n s t r a t e  t h a t  t h e  low-speed f l i g h t  h a n d l i n g  q u a l i t i e s  
o f  t h e  j o i n e d - w i n g  r e s e a r c h / f l i g h t  d e m o n s t r a t o r *  a re  
s a t i s f a c t o r y ;  and 

* Compare f l i g h t  t e s t  da ta  w i t h  r e s u l t s  f rom c u r r e n t  a e r o -  
dynamic and c o m p u t a t i o n a l  methods  d e v e l o p e d  e s p e c i a l l y  f o r  
j o i n e d - w i n g  a i r c r a f t .  

The research f l i g h t s  w i l l  t a k e  p l a c e  a t  Mojave A i r p o r t  u s i n g  
an  e x i s t i n g  a i r c r a f t  t h a t  w i l l  b e  s u b s t a n t i a l l y  modi f ied .  ACA 

I n d u s t r i e s  w i l l  c o n v e r t  t h e  NASA AD-1 a i r c r a f t ,  c u r r e n t l y  o u t  
f i t t e d  w i t h  t h e  s c i s s o r - l i k e  " o b l i q u e - w i n g , "  t o  a j o i n e d  wing con- 
f i g u r a t i o n .  C o n v e r t i n g  t h e  A D - 1  i s  e x p e c t e d  t o  t a k e  13 mon ths .  
Data from t h e  d e m o n s t r a t i o n  w i l l  b e  compared w i t h  da ta  r e c e i v e d  
f rom c o m p u t a t i o n a l  a n a l y s e s  and wind t u n n e l  t e s t s  c o n d u c t e d  w i t h  

a jo ined -wing  model .  

-end- 

T h i s  re lease and o t h e r  NASA i n f o r m a t i o n  i s  a v a i l a b l e  
e l e c t r o n i c a l l y  t h r o u g h  I T T  Dialcom. F o r  access t o  NASA NEWS 
t h r o u g h  t h i s  s y s t e m ,  c o n t a c t  J i m  Hawley, I T T  Dia l com,  I n c .  a t  
202/488-0550. 
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NASA AWARDS TECHNICAL I N T E G R A T I O N  CONTRACT FOR N A S  PROGRAM 

NASA's A m e s  Research C e n t e r ,  Mountain V i e w ,  C a l i f . ,  h a s  

awarded G e n e r a l  E l e c t r i c  Company, S p a c e  Sys t em D i v i s i o n ,  
S u n n y v a l e ,  C a l i f . ,  a c o n t r a c t  m o d i f i c a t i o n  f o r  t e c h n i c a l  
i n t e g r a t i o n  and s u p p o r t  s e r v i c e s .  The  work w i l l  b e  pe r fo rmed  on 
a c o s t - p l u s - a w a r d - f e e  b a s i s  f o r  t h e  Numer ica l  Aerodynamic 
S i m u l a t i o n  ( N A S )  program. 

T h e  e s t i m a t e d  v a l u e  o f  t h i s  28-month m o d i f i c a t i o n  is 
a p p r o x i m a t e l y  $ 1 9  m i l l i o n .  T o t a l  v a l u e  of G e n e r a l  E l e c t r i c  
Company's 5 -yea r  c o n t r a c t  is estimated t o  b e  $29 m i l l i o n .  The 
m o d i f i c a t i o n  is a n  e x t e n s i o n  of services p r e s e n t l y  b e i n g  
per formed a t  t h e  A m e s  Research C e n t e r .  

G e n e r a l  E l e c t r i c  Company w i l l  p r o v i d e  t h e  n e c e s s a r y  
management, p e r s o n n e l ,  equipment  and f a c i l i t i e s  r e q u i r e d  t o  
a c c o m p l i s h  t h e  t e c h n i c a l  i n t e g r a t i o n  of t h e  s e p a r a t e  elements o f  
t h e  NAS program i n t o  a n  o p e r a t i o n a l  c a p a b i l i t y .  

N A S A ' s  N A S  program is p l a n n e d  t o  p r o v i d e  t h e  w o r l d ' s  most 
p o w e r f u l  l a r g e - s c a l e ,  h i g h  s p e e d  p r o c e s s o r  sys t em.  I n  a d d i t i o n  
t o  i ts  i m p o r t a n t  a d v a n t a g e s  f o r  a i r c r a f t  d e s i g n ,  NAS r e p r e s e n t s  a 
major  n a t i o n a l  f a c i l i t y  i n  s u c h  research areas as 
ae ro the rmodynamics ,  c o m p u t a t i o n a l  c h e m i s t r y ,  a t m o s p h e r i c  mode l ing  
and o t h e r  c o m p u t a t i o n a l l y  i n t e n s i v e  s c i e n t i f i c  a p p l i c a t i o n s .  

A p r i l  15, 1986 
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NASA AMES S E L E C T S  SUPPORT S E R V I C E  CONTRACTOR 

NASA has selected Bamsi, Inc., Titusville, Fla., for final 

negotiations leading to the award of a 5-year support services 

contract, effective July 1 ,  1986. As a competitively negotiated 

procurement, the first 3 years of the contract has a proposed 

value of $9 million. 

Bamsi, Inc. will provide on-site maintenance support 

services and incidental construction at Ames Research Center, 

Mountain View, Calif. This contract will provide personnel, 

material, equipment and other resources necessary to perform 

maintenance services in the following general areas: electrical 

services, mechanical services, plumbing, pipe-fitting and utility 

services, building trades service, and heating, air conditioning, 

environmental and refrigeration systems services. 

# # #  
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AMES RESEARCH SCIENTIST D I S C O V E R Y  

SETS A G E N C Y  "SPINOFF" RECORD 

A N A S A - A m e s  research s c i e n t i s t  has d i s c o v e r e d  a 
r e v o l u t i o n a r y  chemical p r o c e s s  f o r  t h e  making of s u n g l a s s  
l e n s e s .  H i s  i n v e n t i o n ,  u t i l i z e d  by a major s u n g l a s s  
m a n u f a c t u r e r ,  has p roduced  s a l e s  a p p r o a c h i n g  $100 m i l l i o n .  The 
new l e n s e s  w i l l  s t a n d  up u n d e r  no rma l  wear f i v e  times l o n g e r  t h a n  
c o n v e n t i o n a l  p l a s t i c  l e n s e s .  The new t e c h n o l o g y  h o l d s  t h e  NASA 
record f o r  t h e  most u n i t s  made and s o l d  u n d e r  a N A S A  l i c e n s e  and 
is second i n  h i g h e s t  r o y a l t i e s  t o  N A S A .  I t  is p r o j e c t e d  t h a t ,  
w i t h i n  t h e  n e x t  two y e a r s ,  NASA w i l l  r e a l i z e  i t s  h i g h e s t  r o y a l t y  
r e t u r n  from t h i s  i n v e n t i o n .  

Theodore  J .  Wydeven, J r . ,  Ph .D. ,  a p h y s i c a l  c h e m i s t  a t  A m e s  
Research C e n t e r ,  Mounta in  V i e w ,  C a l i f . ,  d i s c o v e r e d  t h e  process 
w h i l e  working  on a n o t h e r  problem.  Wydeven had a need  t o  improve 
t h e  t h i n  semi-permeable  membranes of a s p a c e c r a f t  water 
p u r i f i c a t i o n  p r o c e s s .  One o f  t h e  b e s t  ways t o  d o  t h i s  was t o  
c o a t  a p o r o u s  f i l t e r  w i t h  a t h i n  p l a s t i c  semi-permeable  f i l m ,  

u s i n g  a n  e l e c t r i c  d i s c h a r g e  o f  a n  o r g a n i c  v a p o r .  
Wydeven's l o s t - c o s t  p r o c e s s  of d e p o s i t i n g  a t h i n  p l a s t i c  

c o a t i n g  upon a n o t h e r  d i s s i m i l a r  p l a s t i c  s h e e t  a p p e a r e d  t o  have  
p r a c t i c a l  a p p l i c a t i o n s .  A s  a r e s u l t ,  h i s  p r o c e s s  was a k e y ,  
a c c o r d i n g  t o  e x p e r t s  i n  t h e  f i e l d ,  t o  r e s o l v i n g  o t h e r  p rob lems .  
The s u n g l a s s  m a n u f a c t u r e r s  had s u c h  a p rob lem.  

-more- 
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I n  t h e  e y e g l a s s  i n d u s t r y ,  g round  and p o l i s h e d  t empered  g l a s s  
h a s  been  t h e  t r a d i t i o n a l  and  i dea l  l e n s .  However, i n  r e c e n t  
y e a r s ,  t h e  many v i r t u e s  o f  p o l a r i z e d  and o t h e r  p l a s t i c  l e n s e s  
have  been  e x p l o r e d .  P l a s t i c  l e n s e s  have  e x c e l l e n t  o p t i c s  and  
b e t t e r  a b s o r p t i o n  of d a n g e r o u s  u l t r a v i o l e t  r a d i a t i o n .  I n  
a d d i t i o n ,  t h e y  are  r e s i s t a n t  t o  s h a t t e r i n g ,  e a s y  t o  s h a p e ,  
l i g h t w e i g h t  and more c o m f o r t a b l e  t o  wear t h a n  g l a s s .  But  t h e  

major problem w i t h  p l a s t i c  l e n s e s  is  t h e i r  s u s c e p t i b i l i t y  t o  
s c r a t c h i n g .  After a few wipes  and a few w e a r i n g s  o f  s u n g l a s s e s  
w i t h  p l a s t i c  lenses ,  a h a z e  of f i n e  s c r a t c h e s  may a p p e a r  which 
g r e a t l y  r e d u c e s  v i s i b i l i t y .  

v i s o r s .  Through h i s  r e s e a r c h ,  Wydeven d i s c o v e r e d  a n  a b r a s i o n  
r e s i s t a n t  c o a t i n g  and p r o c e s s  f o r  p o l y c a r b o n a t e  v i s o r s ,  and  t h i s  
is when one s u n g l a s s  maker became more t h a n  i n t e r e s t e d  i n  t h e  
s c i e n t i s t ' s  i n v e n t i o n .  

A s imilar  problem a l s o  e x i s t s  w i t h  p l a s t i c  space h e l m e t  

One o f  t h e  w o r l d ' s  l a r g e s t  m a n u f a c t u r e r s  o f  n o n - p r e s c r i p t i o n  
s u n g l a s s e s ,  F o s t e r  G r a n t  C o r p o r a t i o n ,  L e o m i n s t e r ,  Mass., o b t a i n e d  
a NASA l i c e n s e  t o  u s e  t h e  Wydeven p r o c e s s  i n  1983. Under t h e  
l i c e n s e ,  t h i s  m a n u f a c t u r e r  h a s  u s e d  t h e  p r o c e s s  t o  c o a t  o v e r  f i v e  
m i l l i o n  p a i r s  o f  s u n g l a s s e s  i n  l ess  t h a n  t h r e e  y e a r s ,  a c c o r d i n g  
t o  a company o f f i c i a l .  These  s u n g l a s s e s  a re  s o l d  u n d e r  t h e  t r a d e  
name of "Space-Tech" and  have  g e n e r a t e d  a p p r o x i m a t e l y  $75,000,000 
i n  r e t a i l  sa les .  The Space-Tech s u n g l a s s e s  a re  a v a i l a b l e  a t  most 
l o c a l  r e t a i l  o u t l e t s  a t  t h e  r e l a t i v e l y  low p r i c e  of a b o u t  $15.00. 

The c o a t i n g  p r o c e s s  u s e d  is referred t o  as  glow d i s c h a r g e  o r  
p lasma p o l y m e r i z a t i o n .  The compounds u t i l i z e d  i n  t h e  p r o c e d u r e  
p r o c e s s  a re  o r g a n o s i l a n e s  which a r e  p lasma p o l y m e r i z e d  and t h e n  
t r ea t ed  f o r  a s h o r t  t i m e  w i t h  a n  oxygen glow d i s c h a r g e  t o  
i n c r e a s e  h a r d n e s s  or  s c r a t c h  res i s tance .  

I/ # # 

NOTE: A p h o t o g r a p h  o f  Dr. Theodore  Wydeven, Jr. l o o k i n g  t h r o u g h  
a p a i r  of t h e  new t y p e  of  s u n g l a s s e s  i s  a v a i l a b l e  t o  media 
r e p r e s e n t a t i v e s ,  from A m e -  Research C e n t e r .  

J u n e  30 ,  1986 
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SPACE SICKNESS STUDIES BEGIN 
S c i e n t i s t s  a t  N A S A ' s  A m e s  Research C e n t e r ,  Moun ta in  V i e w ,  

C a l i f . ,  w i l l  b e g i n  a new ser ies  of s t u d i e s  t o  d e t e r m i n e ,  more 
p r e c i s e l y  t h a n  e v e r  b e f o r e ,  what  p h y s i o l o g i c a l  c h a n g e s  o c c u r  when 
m o t i o n  s i c k n e s s  is e n c o u n t e r e d  i n  s p a c e .  

About  f i f t y  p e r c e n t  of a l l  a s t r o n a u t s  h a v e  e x p e r i e n c e d  space 
m o t i o n  s i c k n e s s  and h a v e  shown symptoms s u c h  a s  n L u s e a ,  s w e a t i n g  
o r  d i z z i n e s s  d u r i n g  ' p a s t  m i s s i o n s .  

A m e s  s c i e n t i s t s  w i l l  m e a s u r e  a r a n g e  o f  p h y s i c a l  r e a c t i o n s ,  
i n  m o t i o n  e n v i r o n m e n t s ,  t o  f i n d  o u t  w h e t h e r  p e o p l e  who a re  h i g h l y  
s u s c e p t i b l e  t o  m o t i o n  s i c k n e s s  h a v e  d i f f e r e n t  f u n d a m e n t a l  
p h y s i o l o g i c a l  r e s p o n s e s  t h a n  t h o s e  who are  h i g h l y  r e s i s t a n t  t o  
i t .  If s o ,  t h e  r e s u l t s  c a n  b e  u s e d  t o  d e v e l o p  more e f f e c t i v e  and  
s u c c e s s f u l  p h y s i o l o g i c a l  t r a i n i n g  o f  a s t r o n a u t s  t o  a v o i d  m o t i o n  
s i c k n e s s .  

V o l u n t e e r s  w i l l  b e  s u b j e c t e d  t o  th ree  t y p e s  of tests, t h e  

f i rs t  o f  wh ich  e s t a b l i s h e s  a b a s e l i n e .  Here, i n d i v i d u a l s  a re  
a s k e d  t o  r e l a x  w h i l e  n o r m a l  p h y s i o l o g i c a l  l e v e l s  are d e t e r m i n e d .  

The s e c o n d  p h a s e  i n v o l v e s  m i n o r  s t i m u l i  which are  d e s i g n e d  
t o  a f f e c t  t h e  c a r d i o v a s c u l a r  s y s t e m .  Examples  would be t a k i n g  a 
b r e a t h  and h o l d i n g  i t ,  s t i c k i n g  a f o o t  i n  i c e  water o r  p e r f o r m i n g  
m e n t a l  a r i t hme t i c .  

-more- 
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And, l a s t l y ,  t h e r e  is t h e  a c t u a l  m o t i o n  s i c k n e s s  
e x p e r i m e n t .  P a r t i c i p a n t s  a re  p l a c e d  i n  a c h a i r  b o l t e d  t o  t h e  
f l o o r  o f  a r o t a t i n g  room and t h e y  have  c o n t r o l  t o  s t o p  t h e  t e s t  
a t  a n y  time before  becoming s i c k .  

e q u i p m e n t  which  l o o k s  a t  t h e  u n d e r l y i n g  p s y c h o p h y s i o l o g i c a l  
c a u s e s  o f  m o t i o n  s i c k n e s s .  

The p rogram is t h e  f i r s t  i n  a s e r i e s  t o  u s e  s o p h i s t i c a t e d  

I n  t h e  p a s t ,  s u c h  da t a  c o l l e c t i o n  h a s  b e e n  l i m i t e d  t o  
i n f o r m a t i o n  s u c h  a s  h e a r t  ra te ,  r e s p i r a t i o n  and  t e m p e r a t u r e .  B u t  
u s i n g  a d v a n c e d  t e c h n o l o g y ,  wh ich  i n c l u d e s  impedance  c a r d i o g r a p h y  
and t r a n s c u t a n e o u s  d e t e c t i o n  of c a r b o n  d i o x i d e  i n  t h e  b l o o d ,  more 
p r e c i s e  m e a s u r e m e n t s  c a n  b e  c a l c u l a t e d .  Examples  would b e  how 

h a r d  t h e  hea r t  c o n t r a c t s ,  how much b lood  is pumped o u t  w i t h  e a c h  
bea t  and  how e f f e c t i v e l y  oxygen is u s e d  by t h e  body.  

R e s u l t s  of t h e  program w i l l  b e  u s e d  i n  s u b s e q u e n t  s t u d i e s  t o  
t r a i n  a s t r o n a u t s  t o  b e t t e r  c o n t r o l  t h e  symptoms of space m o t i o n  
s i c k n e s s .  Research h a s  shown t h a t  d r u g s  a re  g e n e r a l l y  n o t  
c o m p l e t e l y  e f f e c t i v e  i n  t h i s  a r ea .  A s  a r e s u l t ,  A u t o g e n i c  
Feedback  T r a i n i n g ,  wh ich  combines  a t t e n t i o n  t r a i n i n g  and  
b i o f e e d b a c k ,  w i l l  b e  u s e d  t o  c o n t r o l  t h e  symptoms. B i o f e e d b a c k  

is a p r o c e s s  which  r e l a y s  i n f o r m a t i o n  a b o u t  b i o l o g i c a l  r e s p o n s e s  
back  t o  t h e  s u b j e c t .  

The  s t u d y  w i l l  b e  c o n d u c t e d  a t  N A S A ' s  A m e s  Research C e n t e r  
from mid-August t h r o u g h  October .  V o l u n t e e r s  w i l l  b e  r e q u i r e d  t o  
come i n  t h r e e  o r  f o u r  times f o r  a few h o u r s  and  w i l l  b e  p a i d  f o r  
t h e i r  s e r v i c e s .  

P r o j e c t  m a n a g e r s  a r e  l o o k i n g  f o r  a t  l e a s t  20 men and  women 
b e t w e e n  t h e  a g e s  o f  18 and  55 who a re  e i t h e r  h i g h l y  s u s c e p t i b l e  
o r  h i g h l y  r e s i s t a n t  t o  m o t i o n  s i c k n e s s .  

P e r s o n s  i n  r e l a t i v e l y  good h e a l t h  who a re  i n t e r e s t e d  i n  
a s s i s t i n g  t h e  s p a c e  p rogram s h o u l d  c o n t a c t  Gai l  B e n n e t t - H i l e y  o r  
R a n i t a  D a l t o n  a t  415/969-8347 o r  415/694-5118.  

# # # 
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NASA SUPERCOMPUTER SYSTEM TO 

BECOME AVAILABLE N A T I O N A L L Y  

The w o r l d ' s  most  p o w e r f u l  s u p e r c o m p u t e r  f a c i l i t y ,  t h e  

Numer ica l  Aerodynamic S i m u l a t i o n  (NAS) s y s t e m ,  w i l l  go  o n - l i n e  t o  

s c i e n t i s t s  and e n g i n e e r s  t h r o u g h o u t  t h e  c o u n t r y  on J u l y  2 1 ,  1986. 

With t h e  new s y s t e m ,  more t h a n  150 s c i e n t i s t s  f rom NASA 

c e n t e r s ,  t h e  Depar tment  o f  Defense  ( D O D ) ,  u n i v e r s i t i e s  and 

i n d u s t r y  w i l l  b e g i n  r u n n i n g  r e s e a r c h  p r o j e c t s  on t h e  NAS 

s u p e r c o m p u t e r  s y s t e m  l o c a t e d  a t  N A S A ' s  A m e s  R e s e a r c h  C e n t e r ,  

Mounta in  V i e w ,  C a l i f o r n i a .  The NAS s u p e r c o m p u t e r  complex w i l l  be  

l i n k e d  w i t h  27 remote l o c a t i o n s  a c r o s s  t h e  c o u n t r y  t h r o u g h  a 

c o m b i n a t i o n  of h i g h - s p e e d  t e r r e s t r i a l  and s a t e l l i t e  l i n k s .  

For example t h e  new NAS n e t w o r k s  w i l l  g i v e  a s c i e n t i s t  a t  

C o l o r a d o  S t a t e  U n i v e r s i t y  d i r e c t  access t o  t h e  w o r l d ' s  most 

-more- 
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p o w e r f u l  computer  s y s t e m  v i a  h i s  p e r s o n a l  compute r .  He c a n  r u n  

complex programs u s i n g  t h e  f u l l  c a p a b i l i t i e s  of t h e  NAS s y s t e m  

i n c l u d i n g  i ts  u n i q u e  c o l o r  g r a p h i c  d i s p l a y s ,  l o c a t e d  a b o u t  1 ,000  

mi les  away. 

S c i e n t i s t s  i n  Massachusetts w i l l  u s e  N A S  f o r  j o i n t  work w i t h  

s c i e n t i s t s  i n  Long I s l a n d .  S c i e n t i s t s  a t  Ames w i l l  work j o i n t l y  

w i t h  u n i v e r s i t y  s c i e n t i s t s  i n  C o l o r a d o  and  Maryland .  

T h e  N A S  s y s t e m  is c h a r t e r e d  t o  p r o g r e s s i v e l y  i n c o r p o r a t e  t h e  

world's most advanced  s u p e r c o m p u t e r  t e c h n o l o g y  i n t o  t h e  NAS 

f a c i l i t y  and s e r v e  a s  a p a t h f i n d e r  i n  s u p e r c o m p u t i n g  f o r  

gove rnmen t ,  u n i v e r s i t i e s  and i n d u s t r y .  Work on t h e  NAS s y s t e m  

began a t  A m e s  i n  t h e  mid-1970s.  Last  S e p t e m b e r ,  t h e  C R A Y - 2  

s u p e r c o m p u t e r  was i n s t a l l e d  as  t h e  main c o m p u t a t i o n a l  e n g i n e .  

The  NAS CRAY-2 is u n i q u e  i n  h a v i n g  a 256-mi l l ion-word  memory 

( l a r g e s t  y e t  a v a i l a b l e )  and c a n  p e r f o r m  250 m i l l i o n  c o m p u t a t i o n s  

a second .  

A m e s  e x p e c t s  t o  s e l e c t  t h e  n e x t  g e n e r a t i o n  s u p e r - f a s t  

compute r ,  c u r r e n t l y  referred t o  as  t h e  HSP-2 ( H i g h  Speed  

P r o c e s s o r - 2 ) ,  w i t h i n  t h e  n e x t  y e a r .  T h i s  machine i s  e x p e c t e d  t o  

p e r f o r m  a b i l l i o n  c o m p u t a t i o n s  a second .  T h i s  w i l l  b r i n g  t h e  NAS 

s y s t e m  c l o s e r  t o  i t s  n e a r - t e r m  g o a l  o f  h a v i n g  c o m p u t e r s  w i t h  a 

b i l l i o n  word memory and c o m p u t a t i o n a l  power o f  4 b i l l i o n  

c a l c u l a t i o n s  a s e c o n d .  A l o n g e r  term g o a l  is  t o  have  a 10 

b i l l i o n  computa t ions -a - second  c a p a b i l i t y  w i t h i n  a decade. 

S t a r t - u p  o f  t h e  NAS n a t i o n a l  ne twork  i n v o l v e d  a s e l e c t i o n  

-more- 
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p r o c e s s  which r e s u l t e d  i n  t h e  c h o o s i n g  of 97 r e s e a r c h  p r o j e c t s  t o  

u s e  t h e  N A S  r e s o u r c e s .  The m a j o r i t y  of  these p r o j e c t s  f o c u s  on 

ae rodynamics  and h y p e r s o n i c  f l i g h t  research. NAS w i l l  b e  one o f  

t h e  p r ime  n a t i o n a l  c e n t e r s  i n v o l v e d  i n  deve lopment  of  t h e  

N A S A / D O D  N a t i o n a l  Aero-Space P l a n e .  O t h e r  NAS p r o j e c t s  w i l l  

i n c l u d e  a s t r o p h y s i c s ,  c o m p u t a t i o n a l  c h e m i s t r y ,  weather mode l ing  

and o t h e r  l a r g e - s c a l e  c o m p u t a t i o n  p rob lems .  

S c i e n t i s t s  and e n g i n e e r s  l o c a t e d  n a t i o n w i d e  w i l l  i n t e r a c t  

w i t h  t h e  NAS s y s t e m ' s  CRAY-2 and s u p p o r t i n g  p r o c e s s o r s ,  s u c h  as  

t h e  Amdahl 5840s and V A X  11/78Os, by u s i n g  a NAS-developed 

o p e r a t i n g  s y s t e m  c a l l e d  VINOS (Vendor  I n d e p e n d e n t  Network 

O p e r a t i n g  Sys t em)  t h a t  is b a s e d  on t h e  UNIX s y s t e m .  The VINOS 

o p e r a t i n g  s y s t e m  w i l l  a l l o w  s c i e n t i s t s  t o  u s e  t h e i r  own c o l o r  

g r a p h i c  d i s p l a y s  t o  i n t e r a c t  w i t h  t h e  C R A Y - 2 .  

The NAS s y s t e m  w i l l  b e  r e l o c a t e d  t o  a new c o m p u t a t i o n a l  

f a c i l i t y  i n  l a t e  1986 and  w i l l  b e  f u l l y  o p e r a t i o n a l  i n  March 1987 

when it w i l l  a l m o s t  d o u b l e  t h e  number of  s c i e n t i s t s  and e n g i n e e r s  

u s i n g  t h e  sys t em.  

-end- 

J u l y  1 6 ,  1986 
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P O S S I B I L I T Y  OF LIFE I N  A N C I E N T  M A R T I A N  

LAKES SUGGESTED BY A N T A R C T I C  LAKE RESEARCH 

I c e - c o v e r e d  lakes  on a n c i e n t  Mars c o u l d  h a v e  p r o v i d e d  a 

medium c a p a b l e  of s u p p o r t i n g  t h e  e v o l u t i o n  of l i f e ,  N A S A  

s c i e n t i s t s  s a y .  

L a k e s  w h i c h  a re  t h o u g h t  t o  h a v e  poo led  i n  c a n y o n s  on  e a r l y  

Mars c o u l d  have  b e e n  r i c h  i n  e s s e n t i a l  g a s e s  and  r e m a i n e d  l i q u i d  

a n d  r e l a t i v e l y  w a r m  d e s p i t e  s u b - f r e e z i n g  a i r  t e m p e r a t u r e s ,  

research s u g g e s t s .  

N A S A  researchers  h a v e  i n t e n s i v e l y  s t u d i e d  s i m i l a r ,  i ce-  

c o v e r e d  A n t a r c t i c  l akes  f o r  a p p l i c a t i o n s  t o  t hese  M a r t a i n  l akes .  

A s u r p r i s i n g ,  complex a b l a t i o n  p r o c e s s  wh ich  k e e p s  t h e  

A n t a r c t i c  l akes  r e l a t i v e l y  warm c o u l d  a l s o  h a v e  t r a p p e d  hea t  and  

c o n c e n t r a t e d  d i s s o l v e d  g a s e s  i n  t h e  M a r t i a n  l a k e s ,  a c c o r d i n g  t o  

a s t r o p h y s i c i s t  C h r i s t o p h e r  McKay and  b i o l o g i s t  R o b e r t  Wharton o f  

7' . . 
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NASA's Ames R e s e a r c h  C e n t e r  i n  M o u n t a i n  V i e w .  

V i k i n g  p h o t o g r a p h s  i n d i c a t e  t h a t  huge  lakes  formed i n  t h e  

Val les  M a r i n e r i s ,  a 3 , 0 0 0 - m i l e - l o n g  canyon  s y s t e m  n e a r  t h e  

M a r t i a n  e q u a t o r ,  d u r i n g  t h e  f i rs t  b i l l i o n  y e a r s  of t h e  p l a n e t ' s  

h i s t o r y .  L a y e r e d  s e d i m e n t s  from t h e  c a n y o n  f l o o r s ,  p h o t o g r a p h e d  

by t h e  V i k i n g  s p a c e  p r o b e s ,  a p p e a r  f l a t - l y i n g  and  c o n s t a n t  i n  

t h i c k n e s s  o v e r  l a r g e  areas ,  s u g g e s t i n g  t h a t  t h e y  were l a i d  down 

i n  l i q u i d  water. " I t ' s  a n  almost i n e s c a p a b l e  c o n c l u s i o n , "  s a y s  

p l a n e t a r y  g e o l o g i s t  Michael Carr,  of t h e  U.S. G e o l o g i c a l  S u r v e y .  

These s e d i m e n t s  p r o v i d e  t h e  o n l y  e v i d e n c e  f o r  s t a n d i n g  

b o d i e s  of water on Mars. ( T h e r e  is much e v i d e n c e  f o r  f l o w i n g  

water on t h e  M a r t i a n  s u r f a c e  i n  d r y  c h a n n e l s  r e s e m b l i n g  

r i v e r b e d s . )  The A n t a r c t i c  research c o u l d  e x p l a i n  why t h e  canyon  

lakes  were n o t  f r o z e n  s o l i d  -- how t h e  water c o u l d  have  r e m a i n e d  

l i q u i d  b e n e a t h  a n  i ce  c o v e r  -- on e a r l y  Mars. W h i l e  e a r l y  Mars 

is b e l i e v e d  t o  h a v e  b e e n  warmer t h a n  t h e  p l a n e t  is t o d a y ,  i t  

would s t i l l  h a v e  b e e n  below f r e e z i n g ,  s c i e n t i s t s  b e l i e v e .  

S i n c e  l i q u i d  water is t h o u g h t  t o  be  a p r e c o n d i t i o n  f o r  l i f e ,  

p r o t e c t e d  e n c l a v e s  as t h e  Valles M a r i n e r i s  l a k e s  may h a v e  b e e n  

t h e  most p r o m i s i n g  p l a c e s  f o r  l i f e  t o  h a v e  e v o l v e d  on Mars. 

These lakes  would be  a I tvery  e x c i t i n g  p o s s i b i l i t y  f o r  t h e  

e a r l y  d e v e l o p m e n t  of  l i f e  on Mars," s a y s  Harold K l e i n ,  c h i e f  o f  

l i f e  d e t e c t i o n  f o r  t h e  V i k i n g  Mars m i s s i o n s .  

l l I t l s  q u i t e  c o n c e i v a b l e  there  a re  m i c r o f o s s i l s  i n  t h e  

( l a k e b e d )  s e d i m e n t s , 1 t  McKay s a y s .  
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Most s c i e n t i s t s  b e l i e v e  t h a t  l i f e  would e v o l v e  most r e a d i l y  

i n  a warm, c l e m e n t  e n v i r o n m e n t ,  as  on e a r l y  E a r t h .  

However, McKay p o i n t s  o u t  t h a t  p r e - b i o l o g i c a l  m o l e c u l e s ,  t h e  

complex o r g a n i c  compounds n e c e s s a r y  t o  form l i f e ,  a re  more s t a b l e  

a t  c o o l e r  t e m p e r a t u r e s .  

" P e r h a p s  i t  was eas ie r  f o r  l i f e  t o  g e n e r a t e  on  Mars," McKay 

s p e c u l a t e s .  

If l i f e  e v e r  d i d  g e n e r a t e  on Mars, i t  would p r o b a b l y  h a v e  

b e e n  d e s t r o y e d  b i l l i o n s  of y e a r s  a g o ,  when Mars cooled and  l o s t  

much of i t s  a tmosphere ,  a c c o r d i n g  t o  McKay. " I t ' s  h i g h l y  

u n l i k e l y  l i f e  c o u l d  e x i s t  on Mars t o d a y , l l  McKay s a y s .  

The  A n t a r t i c  l akes  s t u d i e d  by t h e  N A S A  g r o u p  a r e  f o u n d  i n  a 

f r i g i d ,  a r i d  e n v i r o n m e n t ,  r e s e m b l i n g  c o n d i t i o n s  wh ich  may 

p r e v a i l e d  on e a r l y  Mars. The  A n t a r c t i c  l akes  a re  I f t h e  c l o s e s t  

a n a l o g  on E a r t h  t o  t h e  M a r t i a n  p a l e o l a k e s , "  s a y s  S t e v e n  S q u y r e s  

o f  C o r n e l 1  U n i v e r s i t y ,  who h a s  s t u d i e d  t h e  V i k i n g  images of  t h e  

canyon  s e d i m e n t s .  

The  l a k e s ,  w h i c h  a re  c o v e r e d  by 10-15 f t .  o f  i c e ,  a r e  

l o c a t e d  i n  t h e  A n t a r c t i c  !'dry v a l l e y s , I 1  a n  area d r i e r  t h a n  t h e  

Gobi  d e s e r t ,  r e c e i v i n g  l e s s  t h a n  10 cm. p r e c i p i t a t i o n  p e r  y e a r .  

W h i l e  t e m p e r a t u r e s  o u t s i d e  t h e  l akes  average - 20 C ,  t h e  

l a k e s  m a i n t a i n  s t a b l e  y e a r - r o u n d  t e m p e r a t u r e s  a b o v e  f r e e z i n g ,  

McKay s a y s .  L a k e  Vanda, t h e  warmest of t h e  s e v e n  lakes  s t u d i e d ,  

reaches t e m p e r a t u r e s  of  25 C ( 7 7  F ) ,  a c c o r d i n g  t o  McKay and  

Wharton.  
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A two-step a b l a t i o n  process  e f f e c t i v e l y  t r aps  heat  i n  t h e  

lakes .  Heat is car r ied  i n  by g l a c i a l  meltstreams which f eed  t h e  

l akes  i n  summer. Throughou t  t h e  y e a r ,  ( a t  a r a t e  o f  a b o u t  t h r e e  

f e e t  a n n u a l l y )  i ce  is l o s t  t h r o u g h  a b l a t i n  from t h e  t o p  s u r f a c e .  

As t h e  t o p  i ce  s u b l i m a t e s  ( g o e s  d i r e c t l y  from a s o l i d  t o  a g a s ) ,  

water b e n e a t h  t h e  i ce  l a y e r  f r e e z e s ,  r e l e a s i n g  heat ( t h e  " l a t e n t  

heat  o f  f u s i o n " )  i n t o  t h e  l i q u i d  water below, w h i c h  t h u s  s t a y s  

r e l a t i v e l y  warm. 

The i ce  c o v e r  a l s o  t r a p s  s o l a r  heat t h r o u g h  i n s u l a t i o n ,  a n  

e f f e c t  which p r o v i d e s  a b o u t  50 % as  much heat as t h e  a b l a t i o n  

mechanism. 

By t h r o t t l i n g  g a s  e x c h a n g e  w i t h  t h e  atmosphere,  t h e  t h i c k  

i ce  cover also c a u s e s  s u p e r s a t u r a t i o n  of  gases i n  t h e  u p p e r  

l eve l s  o f  t h e  l ake .  As t h e  water f r e e z e s  b e n e a t h  t h e  i ce  l a y e r ,  

d i s s o l v e d  g a s e s ,  c a r r i ed  i n  by t h e  meltstreams, a re  forced back  

i n t o  t h e  l i q u i d  water b e n e a t h .  Oxygen leve ls  th ree  times n o r m a l ,  

and n i t r o g e n  l e v e l s  one  and a h a l f  times n o r m a l ,  have b e e n  

measured  by McKay and  Wharton.  

C o n c e n t r a t i o n  of n i t r o g e n  would be  p a r t i c u l a r l y  i m p o r t a n t  

f o r  t h e  p o s s i b l e  g e n e r a t i o n  of  l i f e  on Mars, s i n c e  t h e  p l a n e t  i s  

now n i t r o g e n - d e f i c i e n t  and  may h a v e  been  i n  t h e  p a s t ,  a c c o r d i n g  

t o  McKay. Organ i sms  u s e  n i t r o g e n  f o r  s y n t h e s i z i n g  p r o t e i n s ,  

which are n e c e s s a r y  f o r  most l i f e  processes. 

L i f e  i n  t h e  A n t a r c t i c  lakes  c o n s i s t s  p r i m a r i l y  o f  s i n g l e -  

c e l l ed  p l a n t s  and  m i c r o o r g a n i s m s ,  d e s c e n d e n t s  o f  o r g a n i s m s  which  
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were deposited by winds when the lakes formed 100,000 to 200,000 

years ago. 

The organisms - algae, protozoa, bacteria and fungi - live 
in difficult conditions: the high-latitude lakes receive four 

months of continuous sunlight, four months of twilight and four 

months of darkness per year. Even during the brief Antarctic 

summer, less than 3 % of the sunlight available for 

photosynthesis penetrates the ice cover, the scientists say. 

Stromatolites, layered fossils created by the accretion, 

over thousands of years, of  algal remains and trapped sediments, 

are found on the lake bottoms. These stromatolites -- first 
discovered by Wharton and colleagues at Virginia Polytechnic 

Institute in 1979 -- are the only modern stromatolites found in a 
cold- wa t er env i ronmen t . 

Stromatolites are among the oldest fossils known, with some 

dating back 3.8 billion years, to when life may first have 

originated on Earth. Today stromatolites are forming only in 

extreme environments such as salt flats and hot streams where 

metazoan predators are not found. 

The Antarctic stromatolites suggest that some ancient 

stromatolites could have formed in colder waters than had been 

previously believed, Wharton says. 

Studying the differences between modern warm-water and cold- 

water stromatolites, and comparing these to ancient 

stromatolites, may provide clues to the type of climate that 
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prevailed in the distant past, Wharton says. 

-end- 

Photographs of lakes, stromatolites, available, 415-694-5091. 
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NASA U-2 AIRCRAFT WILL STUDY CONTROLLED CALIFORNIA FOREST FIRE 

Scientists at NASA's Ames Research Center, Mountain View, 

Calif., simultaneously will use remote sensing and ground survey 

to study a controlled forest fire in California's San Gabriel 

mountains. 

The fire will be ignited by the U.S. Forest Service and Los 

Angeles County Fire Dept. in 1,000 acres adjacent to San Dimas, 

Calif. Two periods, Sept. 15 - Oct. 6 and Nov. 16 - Dec. 12, 

have been established for the burn. 

The data will answer questions about the global effects of 

fire on atmospheric quality, air and water pollution, erosion, 

soil depletion and species extinction. Scientists will learn 

more about the effects of fire on different biogenic gases, such 

as nitrogen oxide and methane hydrocarbons, and how changes in 

these gases affect the atmosphere and, ultimately, the climate 

and biosphere. 

-more- 
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A c o n t r o l l e d  b u r n  is a n  i n t e n t i o n a l l y  se t  f i r e  t h a t  b u r n s  a 

p r e p a r e d  area o f  d e a d  and  l i v e  v e g e t a t i o n  f o r  t h e  p u r p o s e s  of 

a l l o w i n g  r e s e a r c h e r s  t o  s t u d y  t h e  n a t u r e  of f i r e  -- its movement, 

i n t e n s i t y ,  b e h a v i o r  and  i t s  e f f e c t s  on t h e  l a n d ,  water and  t h e  

a t m o s p h e r e .  

C o n t r o l l e d  b u r n s  are  r o u t i n e l y  p l a n n e d  by t h e  F o r e s t  S e r v i c e  

as a resource management mechanism f o r  s t u d y i n g  f i r e .  F o r  t h e  

first t i m e ,  however ,  N A S A  w i l l  be i n v o l v e d  i n  t h e  s i m u l t a n e o u s  

c o l l e c t i o n  of d a t a  by r e m o t e  s e n s i n g  and g r o u n d  s u r v e y .  

NASA s c i e n t i s t s  J i m  Brass and  V i n c e  Ambros ia ,  from t h e  A m e s  

L i f e  S c i e n c e  D i v i s i o n ,  w i l l  m o n i t o r  t h e  downl ink  s y s t e m  which  

w i l l  r e c e i v e  b l a c k  and  w h i t e  d i g i t a l  images  from t h e  U - 2  a i r c r a f t  

f l y i n g  o v e r h e a d  a t  60,000 f ee t .  The o n e - c h a n n e l  i n f o r m a t i o n  c a n  

be  r e l a y e d  i n  rea l  time o n t o  a v i d e o  d i s p l a y  s c r e e n  f rom t h e  U - 2  

and b e  p r i n t e d  i m m e d i a t e l y  i n t o  h a r d  copy .  

The s i m u l t a n e o u s  data  t r a n s f e r  c a n  h e l p  t h e  F o r e s t  S e r v i c e  

m o n i t o r  and manage f i r e s  more e f f e c t i v e l y .  Brass and  Ambrosia  

p r i m a r i l y  w i l l  c o n c e r n  t h e m s e l v e s  w i t h  c o l l e c t i n g  g r o u n d  and  

a i r c r a f t  d a t a  t h a t  w i l l  h e l p  r e s e a r c h e r s  s t u d y  t h e  

l l b i o g e o c h e m i c a l l l  e f f e c t s  o f  f i r e .  They w i l l  m o n i t o r  pa thways  and  

c h a n g e s  i n  n u t r i e n t  movement and examine  t h e  e f f e c t s  o f  a i r b o r n e  

p a r t i c u l a t e s  i n  a t m o s p h e r i c  c h e m i s t r y  as a r e s u l t  o f  f i r e .  

E x p l a i n i n g  N A S A ' s  i n v o l v e m e n t  i n  t h e  s t u d y ,  Ambrosia s a i d ,  

" N A S A  h a s  p a r t i c i p a t e d  p r e v i o u s l y  i n  a c o n t r o l l e d  b u r n  s t u d y  i n  

O c t o b e r ,  1984, when t h e  C-130 was u s e d  t o  ' f l y '  t h e  b u r n  and  

-more- 



c o l l e c t  scanner i m a g e r y ,  b u t ,  t o  d a t e ,  t h i s  is t h e  f i r s t  time 

s c i e n t i s t s  w i l l  b e  i n v o l v e d  i n  an i n t e n s i v e  g r o u n d  c o l l e c t i o n  of 

f i r e  b e h a v i o r  data." D r .  J o e l  L e v i n e ,  N A S A ' s  L a n g l e y  Research 

C e n t e r ,  Hampton, Va., a l s o  w i l l  s e n d  researchers t o  t h e  s i t e  t o  

c o l l e c t  data c o n c e r n i n g  a t m o s p h e r i c  c h a n g e s  and  i m p a c t s  d u e  t o  

f i r e .  

A p p r o x i m a t e l y  15 a g e n c i e s  w i l l  p a r t i c i p a t e  i n  t h e  s t u d y  

i n c l u d i n g  t h e  U.S. E n v i r o n m e n t a l  P r o t e c t i o n  Agency,  t h e  

C a l i f o r n i a  A i r  R e s o u r c e s  B o a r d ,  t h e  Los A n g e l e s  Coun ty  F i r e  Dept .  

and D e p t .  o f  P u b l i c  Works .  The U.S. F o r e s t  S e r v i c e  w i l l  p r o v i d e  

mos t  o f  t h e  r e s o u r c e s  f o r  t h e  $ 7 5 0 , 0 0 0  s t u d y .  

The f i r e  w i l l  b e  s t a r t ed  by a Los A n g e l e s  County  F i r e  Dept .  

h e l i c o p t e r  which w i l l  d r o p  a t l j e l l y - l i k e t t  g a s o l i n e  from a " h e l i -  

t o r c h "  and  i g n i t e  t h e  1,000 acre area.  The t o r c h  w i l l  be l i t  by 

a n  e l e c t r o n i c a l l y  t r i g g e r e d  s p a r k  a b o u t  20 t o  30 f ee t  above t h e  

g r o u n d .  The p re sc r ibed  b u r n  area w i l l  be  r i n g e d  by a f i r e l a n e  

d i t c h  a b o u t  t h e  w i d t h  of a 2 - l a n e  road. 

The b r u s h  was c u t  i n  p a r t  of t h e  area so  t h a t  t h e  e f f e c t s  of  

f u e l  from dead  b r u s h  c o u l d  b e  compared  t o  f u e l  from l i v e  b r u s h .  

About  300-400 f i r e f i g h t e r s  loca ted  i n  t h e  Los A n g e l e s  area w i l l  

b e  on hand as  e x t r a  p r e c a u t i o n ,  a l t h o u g h  it is h i g h l y  u n l i k e l y  

t h a t  t h e  f i r e  w i l l  b r e a k  beyond t h e  b u l l d o z e d  area.  

The c o m b i n a t i o n  of remote s e n s i n g  and  g r o u n d  s u r v e y  b e f o r e ,  

d u r i n g  and f o l l o w i n g  t h e  p r e s c r i b e d  b u r n  is e x p e c t e d  t o  h e l p  

s c i e n t i s t s  u n d e r s t a n d  t h e  n a t u r e  of f i r e  a n d  i t s  f u t u r e  i m p a c t  on 

o u r  e n v i r o n m e n t .  

S e p t e m b e r  18, 1986 
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N A S A  SELECTS D I G I T A L  EQUIPMENT C O R P .  FOR CONTRACT N E G O T I A T I O N  

NASA's A m e s  Research C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  h a s  

s e l e c t e d  D i g i t a l  Equ ipmen t  C o r p o r a t i o n ,  L a n d o v e r ,  Md., f o r  

n e g o t i a t i o n s  l e a d i n g  t o  award o f  a c o n t r a c t  t o  p r o v i d e  o n - s i t e  

p r e v e n t i v e  a n d  remedial m a i n t e n a n c e  o f  government -owned c o m p u t e r  

s y s t e m s  a n d  t e r m i n a l s  a t  A m e s .  

The work w i l l  b e  p e r f o r m e d  u n d e r  a f i r m ,  f i x e d - p r i c e  

c o n t r a c t  w i t h  a n  e s t i m a t e d  v a l u e  o f  $ 6 . 5  m i l l i o n  f o r  a 5 - y e a r  

p e r i o d .  T h i s  c o n t r a c t  is a c o n s o l i d a t i o n  of s e v e r a l  p u r c h a s e  

o rde r s  and  c o n t r a c t s  f o r  a u t o m a t i c  da ta  p r o c e s s i n g  m a i n t e n a n c e  

s e r v i c e s .  

October 2 ,  1986 
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N A S A  A W A R D S  PRATT & W H I T N E Y  CONTRACT FOR STOVL DESIGN WORK 

N A S A ' s  A m e s  Research C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  h a s  
awarded a $ 9 . 4  m i l l i o n  c o n t r a c t  t o  P r a t t  & Whi tney ,  West Palm 
Beach, F l a . ,  f o r  r e s e a r c h ,  t e c h n o l o g y  a n d  d e v e l o p m e n t a l  
a c t i v i t i e s  t h a t  c o u l d  l ead  t o  a d e m o n s t r a t o r  s u p e r s o n i c  research 
a i r c r a f t  c a p a b l e  of  s h o r t  t a k e o f f  a n d  v e r t i c a l  l a n d i n g  ( S T O V L )  i n  
t h e  e a r l y  1990's .  

A key f a c t o r  i n  a STOVL a i r c r a f t  p rogram is  d e v e l o p m e n t  
and  i n t e g r a t i o n  of t h e  p r o p u l s i o n  s y s t e m  i n t o  t h e  a i r f rame.  A 
p r o p u l s i o n  s y s t e m  d e m o n s t r a t i o n  i n  t h e  1 9 9 0 ' s  would u s e  a 
d e r i v a t i v e  of a n  a d v a n c e d  t e c h n o l o g y  e n g i n e ,  s u c h  as  t h e  PW5000 
e n g i n e  c u r r e n t l y  b e i n g  d e v e l o p e d  by P r a t t  & Whitney  f o r  t h e  U . S .  
A i r  F o r c e .  

The s t u d y  w i l l  i n i t i a l l y  e v a l u a t e  t h e  i n t e g r a t i o n  of a n  
a d v a n c e d  d e r i v a t i v e  PW5000 e n g i n e  i n t o  f o u r  c a n d i d a t e  p r o p u l s i o n  
s y s t e m  c o n c e p t s .  The f o u r  c o n c e p t s  u n d e r  c o n s i d e r a t i o n  a re  
v e c t o r e d  t h r u s t ,  e j e c t o r  a u g m e n t o r ,  remote augmented  l i f t  s y s t e m  
and  h y b r i d  t andem f a n .  

T h i s  g r o u n d - b a s e d  research, p r o g r a m  is a c o o p e r a t i v e  e f f o r t  
b e t w e e n  N A S A ,  t h e  D e f e n s e  Advanced Research P r o j e c t s  Agency and 
t h e  U.S. A i r  F o r c e .  

The 3 - y e a r  c o n t r a c t  b e g i n s  i n  October  1986 .  

- end - 
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NOTE TO EDITORS 

Andrew J .  S t o f a n ,  A s s o c i a t e  A d m i n i s t r a t o r  f o r  Space  S t a t i o n  
a t  NASA H e a d q u a r t e r s ,  W a s h i n g t o n ,  D.C., w i l l  b e  i n  t h e  Bay Area 
on T h u r s d a y ,  November 2 0 .  He w i l l  c o n d u c t  a b a c k g r o u n d  b r i e f i n g  
a t  1 O : O O  a.m. on t h a t  day  a t  t h e  A m e s  R e s e a r c h  C e n t e r  on p r o g r e s s  
o f  t h e  f i r s t  U.S. p e r m a n e n t l y  manned space f a c i l i t y .  

The  S t a t i o n ,  p l a n n e d  t o  be o p e r a t i o n a l  i n  1 9 9 4 ,  w i l l  b e  
a s s e m b l e d  by a s t r o n a u t s  i n  o r b i t ,  a n d  w i l l  b e  t h e  s c e n e  o f  
d r a m a t i c  s p a c e  o p e r a t i o n s  on a s c a l e  n o t  s o  f a r  s e e n .  

P r e s i d e n t  Reagan ,  and h a s  r e c e i v e d  f u l l  f u n d i n g  o f  $ 4 1 0  m i l l i o n  
from C o n g r e s s  f o r  f i s c a l  1987.  

The  S t a t i o n  w i l l  p r o v i d e  a l a b o r a t o r y  and  p e r m a n e n t  
a s t r o n o m i c a l  o b s e r v a t o r i e s .  I t  w i l l  b e  a n  a s s e m b l y  f a c i l i t y  and  
s t a g i n g  b a s e  f o r  manned and unmanned l u n a r  and p l a n e t a r y  
m i s s i o n s ,  and  a s e r v i c i n g  f a c i l i t y  f o r  v a r i o u s  m i s s i o n s .  

b a s e d  management  s t r u c t u r e  f o r  S p a c e  S t a t i o n ,  t h e  s e l e c t i o n  
p r o c e s s  f o r  t h e  f o u r  m a j o r  hardware d e v e l o p m e n t  c o n t r a c t s ,  and  
t h e  r e c e n t  t e c h n i c a l  d e s i g n  r e v i e w  f o r  t h e  S t a t i o n .  

F a c t  s h e e t s ,  b r o c h u r e s ,  and p h o t o g r a p h s  w i l l  be  p r o v i d e d  on  
t h e  S t a t i o n ,  most of  whose e s s e n t i a l  e l e m e n t s  h a v e  b e e n  c l e a r l y  
i d e n t i f i e d .  V i d e o t a p e  w i t h  o n - , o r b i t  a n i m a t i o n  w i l l  be  a v a i l a b l e  
f o r  t e l e v i s i o n .  

Space S t a t i o n  h a s  b e e n  d e s i g n a t e d  as a n a t i o n a l  g o a l  b y  

S t o f a n  w i l l  a n s w e r  q u e s t i o n s  o n  t h e  new W a s h i n g t o n  a rea-  

N e w s  r e p o r t e r s  p l a n n i n g  t o  a t t e n d  t h e  b r i e f i n g  s h o u l d  come 
t o  t h e  NASA g a t e  o f  M o f f e t t  F i e l d ,  where  t h e y  w i l l  b e  d i r e c t e d  t o  
t h e  b r i e f i n g  s i t e ,  B u i l d i n g  N-245. 

Noveabe r  1 0 ,  1986 
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N A S A  STUDY OF FOREST FIRE RESCHEDULED 
S c i e n t i s t s  a t  N A S A ' s  Ames R e s e a r c h  C e n t e r ,  M o u n t a i n  V i e w ,  

C a l i f . ,  w i l l  g e t  a s e c o n d  c h a n c e  t o  s t u d y  a c o n t r o l l e d  f o r e s t  
f i r e  o r i g i n a l l y  s c h e d u l e d  f o r  mid -Sep tember .  

T h e  f i r e ,  p l a n n e d  t o  b e  s e t  i n  C a l i f o r n i a ' s  S a n  Gabr ie l  

m o u n t a i n s ,  S e p t e m b e r  15,  was d e l a y e d  b e c a u s e  of bad  w e a t h e r .  A 
s t o r m  f r o n t  moved i n t o  t h e  a rea ,  b r i n g i n g  wind  a n d  r a i n ,  a n d  
c a r r y i n g  c l o u d s  w h i c h  would  h a v e  o b s c u r e d  a e r i a l  p h o t o g r a p h y  o f  
t h e  f i r e .  

The  f i r e  w i l l  b e  i g n i t e d  by t h e  U.S. F o r e s t  S e r v i c e  a n d  Los 
A n g e l e s  Coun ty  F i r e  Dep t .  i n  1 , 0 0 0  acres a d j a c e n t  t o  S a n  Dimas, 
Ca l i f .  T h e  f i r e  w i l l  b e  s t u d i e d  d u r i n g  t h e  p e r i o d  b e t w e e n  
November 1 8  a n d  December 1 2 .  The e x a c t  d a y  t h a t  t h e  f i r e  w i l l  be  

i g n i t e d  is d e p e n d e n t  upon w e a t h e r  c o n d i t i o n s .  A t  t h i s  time t h e  
weather is  f a i r l y  s t a b l e  e x c e p t  f o r  some d i s t u r b a n c e  from S a n t a  
Ana w i n d s .  

Data from t h e  f i r e  w i l l  a n s w e r  q u e s t i o n s  a b o u t  t h e  g l o b a l  

e f f e c t s  of  f i r e  on a t m o s p h e r i c  q u a l i t y ,  a i r  a n d  water p o l l u t i o n ,  
e r o s i o n ,  s o i l  d e p l e t i o n  a n d  s p e c i e s  e x t i n c t i o n .  S c i e n t i s t s  w i l l  

l e a r n  more a b o u t  t h e  e f f e c t s  of  f i r e  on d i f f e r e n t  b i o g e n i c  g a s e s ,  
s u c h  as  n i t r o g e n  o x i d e  a n d  m e t h a n e  h y d r o c a r b o n s ,  a n d  how c h a n g e s  
i n  t h e s e  gases a f f e c t  t h e  a t m o s p h e r e  a n d ,  u l t i m a t e l y ,  t h e  c l imate  
a n d  b i o s p h e r e .  

-more- 
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P a g e  2 

A c o n t r o l l e d  b u r n  is a n  i n t e n t i o n a l l y  s e t  f i r e  t h a t  b u r n s  a 
p r e p a r e d  area of dead  a n d  l i v e  v e g e t a t i o n  f o r  t h e  p u r p o s e s  o f  

a l l o w i n g  researchers  t o  s t u d y  t h e  n a t u r e  of  f i r e  -- i t s  movement ,  
i n t e n s i t y ,  b e h a v i o r  and  i t s  e f f e c t s  on t h e  l a n d ,  water and  t h e  
a t m o s p h e r e .  

as a r e s o u r c e  management  mechanism f o r  s t u d y i n g  f i r e .  For t h e  
f i r s t  t ime,  h o w e v e r ,  N A S A  w i l l  b e  i n v o l v e d  i n  t h e  s i m u l t a n e o u s  
c o l l e c t i o n  o f  d a t a  by r e m o t e  s e n s i n g  a n d  g r o u n d  s u r v e y .  

L i f e  S c i e n c e  D i v i s i o n ,  w i l l  m o n i t o r  t h e  d o w n l i n k  s y s t e m  which 

w i l l  r e c e i v e  b l a c k  a n d  w h i t e  d i g i t a l  images f rom t h e  U - 2  a i r c r a f t  
f l y i n g  o v e r h e a d  a t  6 0 , 0 0 0  f ee t .  The o n e - c h a n n e l  i n f o r m a t i o n  c a n  
be r e l ayed  i n  r e a l  time o n t o  a v i d e o  d i s p l a y  s c r e e n  f rom t h e  U-2 
and  be p r i n t e d  i m m e d i a t e l y  i n t o  h a r d  copy .  

m o n i t o r  and  manage f i r e s  more e f f e c t i v e l y .  Brass a n d  Ambros i a  
p r i m a r i l y  w i l l  c o n c e r n  t h e m s e l v e s  w i t h  c o l l e c t i n g  g r o u n d  a n d  
a i r c r a f t  da ta  t h a t  w i l l  h e l p  researchers  s t u d y  t h e  

l l b i o g e o c h e m i c a l l f  e f f e c t s  o f  f i r e .  They  w i l l  m o n i t o r  p a t h w a y s  and  
c h a n g e s  i n  n u t r i e n t  movement a n d  e x a m i n e  t h e  e f f e c t s  o f  a i r b o r n e  
p a r t i c u l a t e s  i n  a t m o s p h e r i c  c h e m i s t r y  a s  a r e s u l t  o f  f i r e .  

E x p l a i n i n g  N A S A ' s  i n v o l v e m e n t  i n  t h e  s t u d y ,  Ambros i a  s a i d ,  

" N A S A  h a s  p a r t i c i p a t e d  p r e v i o u s l y  i n  a c o n t r o l l e d  b u r n  s t u d y  i n  
O c t o b e r ,  1984 ,  when t h e  C-130 was u s e d  t o  ' f l y '  t h e  b u r n  a n d  
c o l l e c t  s c a n n e r  i m a g e r y ,  b u t ,  t o  da t e ,  t h i s  is  t h e  f i rs t  time 
s c i e n t i s t s  w i l l  b e  i n v o l v e d  i n  a n  i n t e n s i v e  g r o u n d  c o l l e c t i o n  of  
f i r e  b e h a v i o r  da ta . "  D r .  J o e l  L e v i n e ,  N A S A ' s  L a n g l e y  Research 
C e n t e r ,  Hampton, Va., a l so  w i l l  s e n d  researchers  t o  t h e  s i t e  t o  
c o l l e c t  da ta  c o n c e r n i n g  a t m o s p h e r i c  c h a n g e s  a n d  i m p a c t s  d u e  t o  
f i r e .  

C o n t r o l l e d  b u r n s  a re  r o u t i n e l y  p l a n n e d  by t h e  F o r e s t  S e r v i c e  

N A S A  s c i e n t i s t s  Jim Brass a n d  Vince A m b r o s i a ,  f rom t h e  Ames 

The s i m u l t a n e o u s  da t a  t r a n s f e r  c a n  h e l p  t h e  F o r e s t  S e r v i c e  

A p p r o x i m a t e l y  15 a g e n c i e s  w i l l  p a r t i c i p a t e  i n  t h e  s t u d y  
i n c l u d i n g  t h e  U.S. E n v i r o n m e n t a l  P r o t e c t i o n  Agency,  t h e  

-more- 
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Ca l i fo rn ia  Air Resources B o a r d ,  t h e  Los Angeles Coun ty  F i r e  Dept .  
a n d  D e p t .  of P u b l i c  W o r k s .  The U . S .  F o r e s t  S e r v i c e  w i l l  p r o v i d e  

mos t  o f  t h e  r e s o u r c e s  f o r  t h e  $750,000 s t u d y .  
The f i r e  w i l l  b e  s t a r t e d  by a Los A n g e l e s  Coun ty  F i r e  D e p t .  

h e l i c o p t e r  wh ich  w i l l  d r o p  a " j e l l y - l i k e "  g a s o l i n e  f rom a " h e l i -  
t o r c h "  a n d  i g n i t e  t h e  1 , 0 0 0  acre area.  T h e  t o r c h  w i l l  b e  l i t  by 
a n  e l e c t r o n i c a l l y  t r i g g e r e d  s p a r k  a b o u t  20 t o  30 f e e t  a b o v e  t h e  
g r o u n d .  The  p r e s c r i b e d  b u r n  area w i l l  b e  r i n g e d  by a f i r e l a n e  
d i t c h  a b o u t  t h e  w i d t h  of a 2 - l a n e  r o a d .  

- 

- 

T h e  b r u s h  was c u t  i n  p a r t  of  t h e  area s o  t h a t  t h e  e f f e c t s  of  

f u e l  from d e a d  b r u s h  c o u l d  b e  compared  t o  f u e l  from l i v e  b r u s h .  
About  300-400 f i r e f i g h t e r s  l o c a t e d  i n  t h e  Los A n g e l e s  area w i l l  

b e  on hand as ex t r a  p r e c a u t i o n ,  a l t h o u g h  i t  is h i g h l y  u n l i k e l y  
t h a t  t h e  f i r e  w i l l  b r e a k  beyond  t h e  b u l l d o z e d  area.  

d u r i n g  a n d  f o l l o w i n g  t h e  p r e s c r i b e d  b u r n  is  e x p e c t e d  t o  h e l p  
s c i e n t i s t s  u n d e r s t a n d  t h e  n a t u r e  of  f i r e  a n d  i t s  f u t u r e  i m p a c t  on  
o u r  e n v i r o n m e n t .  

The c o m b i n a t i o n  of  remote s e n s i n g  and  g r o u n d  s u r v e y  b e f o r e ,  

November 1 8 ,  1986 
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NOTE TO E D I T O R S :  STOFAN SPACE S T A T I O N  B R I E F I N G  RESCHEDULED 

Andrew J .  S t o f a n ,  Associate  A d m i n i s t r a t o r  f o r  S p a c e  S t a t i o n  
a t  N A S A  H e a d q u a r t e r s ,  W a s h i n g t o n ,  D . C . ,  w i l l  b e  i n  t h e  Bay Area 
o n  Wednesday ,  November 1 9 ,  a d a y  e a r l i e r  t h a n  p r e v i o u s l y  
a n n o u n c e d .  He w i l l  c o n d u c t  a b a c k g r o u n d  b r i e f i n g  a t  1 O : O O  a.m. 
on t h a t  d a y  (November 1 9 )  a t  t h e  A m e s  Research C e n t e r ,  on 
p r o g r e s s  o f  t h e  f i rs t  U.S. p e r m a n e n t l y  manned space f a c i l i t y .  
S t o f a n  i s  t h e  t o p  N A S A  o f f i c i a l  f o r  t h e  S p a c e  S t a t i o n  p r o j e c t .  

A p r e v i o u s  Note t o  E d i t o r s  had s c h e d u l e d  t h e  v i s i t  a n d  
b r i e f i n g  f o r  T h u r s d a y ,  November 20. The r e s c h e d u l i n g  r e f l e c t s  a 
c h a n g e  of  t r a v e l  p l a n s .  

The S t a t i o n ,  p l a n n e d  t o  be  o p e r a t i o n a l  i n  1 9 9 4 ,  w i l l  b e  
a s sembled  by a s t r o n a u t s  i n  o r b i t ,  a n d  w i l l  b e  t h e  s c e n e  o f  
dramatic  space o p e r a t i o n s  on a s c a l e  n o t  s o  f a r  s e e n .  

S p a c e  S t a t i o n  h a s  b e e n  d e s i g n a t e d  as a n a t i o n a l  g o a l  by  
P r e s i d e n t  R e a g a n ,  a n d  h a s  r e c e i v e d  f u l l  f u n d i n g  of  $410  m i l l i o n  
f rom C o n g r e s s  f o r  f i s c a l  1 9 8 7 .  

The S t a t i o n  w i l l  p r o v i d e  a l a b o r a t o r y  a n d  p e r m a n e n t  
a s t r o n o m i c a l  o b s e r v a t o r i e s .  I t  w i l l  be  a n  a s s e m b l y  f a c i l i t y  a n d  
s t a g i n g  base f o r  manned a n d  unmanned l u n a r  a n d  p l a n e t a r y  
m i s s i o n s ,  and  a s e r v i c i n g  f a c i l i t y  f o r  v a r i o u s  m i s s i o n s .  

S t o f a n  w i l l  a n s w e r  q u e s t i o n s  on t h e  new W a s h i n g t o n  area- 
based  management  s t r u c t u r e  f o r  S p a c e  S t a t i o n ,  t h e  s e l e c t i o n  
p r o c e s s  f o r  t h e  f o u r  major hardware d e v e l o p m e n t  c o n t r a c t s ,  a n d  
t h e  r e c e n t  t e c h n i c a l  d e s i g n  r e v i e w  f o r  t h e  S t a t i o n .  

F a c t  s h e e t s ,  b r o c h u r e s ,  a n d  p h o t o g r a p h s  w i l l  b e  p r o v i d e d  on  
t h e  S t a t i o n ,  most of whose e s s e n t i a l  e l e m e n t s  h a v e  b e e n  c l e a r l y  
i d e n t i f i e d .  V i d e o t a p e  w i t h  o n - o r b i t  a n i m a t i o n  w i l l  b e  a v a i l a b l e  
f o r  t e l e v i s i o n .  

News r e p o r t e r s  p l a n n i n g  t o  a t t e n d  t h e  b r i e f i n g  s h o u l d  come 
t o  t h e  N A S A  ga te  o f  M o f f e t t  F i e l d ,  where t h e y  w i l l  b e  d i r e c t e d  t o  
t h e  b r i e f i n g  s i t e ,  B u i l d i n g  N-245. 

November 1 4 ,  1986  
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H I G H  ALTITUDE EARTH RESOURCES AIRCRAFT SUPPORT SERVICES CONTRACT 
A WA RDE D 

N A S A  A m e s  Research C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  h a s  
awarded t h e  Lockheed  C o r p . ,  L o c k h e e d  C a l i f .  Co., Advanced  
Deve lopmen t  P r o j e c t s ,  B u r b a n k ,  C a l i f . ,  a s u p p o r t  s e r v i c e s  
c o n t r a c t  f o r  t h e  H i g h  A l t i t u d e  E a r t h  R e s o u r c e s  A i rc ra f t  Program. 

The  estimated v a l u e  o f  t h i s  5 - y e a r  c o s t - p l u s  f i x e d - f e e  
c o n t r a c t  is a p p r o x i m a t e l y  $22 m i l l i o n .  

The  work, now b e i n g  p e r f o r m e d  a t  Ames, i n c l u d e s  m a i n t e n a n c e ,  
e n g i n e e r i n g  and  p i l o t i n g  s e r v i c e s  f o r  NASA's u-2 a n d  ER-2 
a i r c r a f t .  

-end-  
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To e d i t o r s :  
N A S A  a n d  N O A A  s c i e n t i s t s  w i l l  b e g i n  a major a i r b o r n e  s c i e n c e  

p r o j e c t  t o  s t u d y  g l o b a l  o z o n e  d e p l e t i o n  on  J a n u a r y  1 5 ,  1987.  
They  w i l l  u s e  a h i g h - a l t i t u d e  N A S A  A m e s  Research C e n t e r  E R - 2  

a i r c r a f t  e q u i p p e d  w i t h  1 6  s c i e n t i f i c  i n s t r u m e n t s  t o  p r o b e  t h e  

a tmosphere a t  6 5 , 0 0 0  f e e t  a b o v e  Darwin  A u s t r a l i a .  

T h e  m o n t h - l o n g  e x p e r i m e n t  i n  A u t r a l i a  w i l l  b e  o n e  o f  t h e  

l a r g e s t  a i r b o r n e  a t m o s p h e r i c  s c i e n c e  e x p e r i m e n t s  ever  c o n d u c t e d ,  
w i t h  more t h a n  50 r e s e a r c h e r s  p a r t i c i p a t i n g .  

A b r i e f i n g  o n  t h e  m i s s i o n ,  and  a c h a n c e  t o  v i ew a n d  
p h o t o g r a p h  t h e  ER-2 and  i t s  e x p e r i m e n t s  b e f o r e  d e p a r t u r e  f o r  
A u s t r a l i a  w i l l  t ake  p l a c e  on F r i d a y ,  J a n u a r y  2 a t  10  a.m. a t  
NASA-Ames. 

Damage t o  t h e  o z o n e  l a y e r  would  h a v e  m a j o r  c o n s e q u e n c e s  f o r  
human b e i n g s  and  t h e  ecosys tem.  S u b s t a n t i a l  o z o n e  l o s s  would 
l e a d  t o  m i l l i o n s  of  cases  of  human s k i n  cancer.  I t  would  harm 
a q u a t i c  p l a n t s  and  a n i m a l s ,  i n c l u d i n g  t h e  s i n g l e - c e l l e d  o r g a n i s m s  
which  fo rm t h e  c r u c i a l  base o f  t h e  f o o d  c h a i n .  " M a i n t e n a n c e  o f  
t h e  o z o n e  l a y e r  is e s s e n t i a l  t o  l i f e  on E a r t h , "  s a i d  p r o j e c t  
manage r  P h i l i p  R u s s e l l ,  of  NASA-Ames. 

The ER-2 ( E a r t h  R e s o u r c e s - 2 )  a i r c r a f t  is a l a r g e r ,  a d v a n c e d ,  
c i v i l i a n  v e r s i o n  o f  t h e  U-2 s u r v e i l l a n c e  a i r c r a f t .  I t  i s  t h e  

o n l y  s u b s o n i c  a i r c r a f t  t h a t  c a n  f l y  a b o v e  6 0 , 0 0 0  f e e t ,  a n d  t h u s  
t h e  o n l y  a i r c r a f t  t h a t  c a n  c a r r y  o u t  a i r - s a m p l i n g  e x p e r i m e n t s  i n  
t h e  s t r a t o s p h e r e  a b o v e  t h e  t r o p i c s .  

News r e p o r t e r s  coming  t o  t h e  b r i e f i n g  s h o u l d  come t o  t h e  
NASA ga te  o f  M o f f e t t  F i e l d ,  and  w i l l  b e  d i r e c t e d  t o  t h e  E R - 2 .  
P r i n t e d  ma te r i a l s  and  a t e l e v i s i o n  c l i p  o f  t h e  E R - 2  i n  f l i g h t  and  
o t h e r  o p e r a t i o n s  w i l l  a l s o  b e  a v a i l a b l e .  
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NASA DEDICATES NEW RESEARCH LABORATORY 

\ 
/-------- 

Center, Mountain View, Calif., 
newest research facility today, the 

F 1 u id Me c ha n i c s La -____-- bo cat o cy-. _- c--------' 

'Ames scientists and engineers anticipate that this facility 
will stimulate breakthroughs in basic knowledge of aerodynamic 
flpws. 
developing fuel-efficient aircraft to low-speed research on the 
National Aero-Space Plane, will be addressed in the new l a b .  

Important technological applications, ranging from 

"The unique feature is that this new laboratory can support 
multiple, simultaneous small-scale wind tunnel research with full 
access to supercomputer resources for thorough analyses of theory 
and experiment", says Dr. Sanford Davis, chief, fluid dynamics 
branch. 

A significant portion of the lab will be devoted to vortex 
flows. A major factor in the development of enhanced vehicle 
maneuverability and reduced drag by aerodynamie means is the use 
of effective vortex control devices. The key to control is the use of emerging computationa1,tools for predicting viscous fluid 
flow in close coordination with fundamental experiments. In 
fact, these extremely complex flow fields require an intimate 
relationship between computation and experiment. Examples of 
current research in this area will be shown in the lab. 

real-time theoretical feedback and be able to alter the 
experiment to test a variety of configurations or test 
environments. 

-- 

Researchers will be able to conduct experiments, get nearly 

- more - 
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The $2.35 million, 21,336 sq. ft. facility houses small- 
scale wind tunnels for  advanced experimental and computational 
research in fluid mechanics and will serve as a national focal 
point for government/industry/university cooperation. 
tunnels will be supported with the most advanced optical and 
electronic instrumentation. The FML also will serve as a center 
for advanced computer/experiment integration by taking advantage 
of Ames' extensive computational resources. 

The wind 

- end - 

This release and other NASA information is available 
electronically through ITT Dialcom. For access to NASA News 
through this system, contact Jim Hawley, ITT'Dialcom, Inc. at 
202/488-0550.  
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N O R T H E R N  TELECOM, I N C .  SELECTED FOR CONTRACT N E G O T I A T I O N  

N A S A ' s  A m e s  Research C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  h a s  

s e l e c t e d  F e d e r a l  S y s t e m s  D i v i s i o n ,  N o r t h e r n  Telecom, I n c . ,  

V i e n n a ,  Va., f o r  f i n a l  n e g o t i a t i o n s  l e a d i n g  t o  t h e  award  o f  a 

f i r m - f i x e d - p r i c e  c o n t r a c t .  The c o n t r a c t  h a s  a p r o p o s e d  v a l u e  o f  

a p p r o x i m a t e l y  $20  m i l l i o n  f o r  t h e  f i r s t  5 y e a r s .  

N o r t h e r n  Telecom, I n c .  w i l l  p r o v i d e  f o r  t h e  a c q u i s i t i o n ,  on- 

s i t e  i n s t a l l a t i o n ,  m a i n t e n a n c e ,  o p e r a t i o n  and  e x p a n s i o n  o f  a 

v o i c e  a n d  da ta  d i g i t a l  t e l e c o m m u n i c a t i o n s  s y s t e m .  

The c o n t r a c t  w i l l  p r o v i d e  o p t i o n s  t o  e x t e n d  t h e  c o n t r a c t ,  i n  

1 - y e a r  p e r i o d s ,  f o r  m a i n t e n a n c e ,  o p e r a t i o n s  a n d  s y s t e m  e x p a n s i o n  

f o r  a t o t a l  p e r f o r m a n c e  p e r i o d  o f  up t o  10 y e a r s .  

$1 I; B 

F e b r u a r y  2 ,  1987  

1 " '  
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NASA's POWERFUL SUPER-COMPUTER SYSTEM TO GO OPERATIONAL 

NASA's numerical aerodynamic simulation (NAS) computer 

system, considered the world's most powerful computing system, 

will be operational in early March. 

To mark this event, dedication ceremonies will take place on 

March 9 at the NAS site, NASA's Ames Research Center, Mountain 

View, Calif. Other events include a symposium on the future 

implications of super-computer systems for society, tours and 

illustrations of system capabilities. An air show also will take 

place. 

NAS will be used f o r  pioneering research in aeronautics. 

This includes work on the National Aero-Space Plane Program, a 

joint DOD/NASA program to validate a wide range of aerospace 

vehicle technologies and capabilities including horizontal 

' 4  

-more- 
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t a k e o f f  and l a n d i n g ,  s i n g l e - s t a g e  o p e r a t i o n  t o  o r b i t a l  s p e e d s  and 

s u s t a i n e d  h y p e r s o n i c  c r u i s e  w i t h i n  t h e  a t m o s p h e r e  u s i n g  

a i r b r e a t h i n g  p r o p u l s i o n .  A w i d e  v a r i e t y  o f  f u t u r e  o p e r a t i o n a l  

a e r o s p a c e  v e h i c l e s  may be  p o s s i b l e  as a r e s u l t  o f  t h i s  t e c h n o l o g y  

development  and v a l i d a t i o n  program,  r a n g i n g  from s p a c e  l a u n c h  

v e h i c l e s  t o  long- range  a i r  d e f e n s e  i n t e r c e p t o r s  and h y p e r s o n i c  

t r a n s p o r t s .  

The NAS s y s t e m  w i l l  h e l p  e n s u r e  c o n t i n u e d  n a t i o n a l  

p reeminence  i n  a e r o n a u t i c a l  research. I t  w i l l  a l l o w  m a j o r  s t e p s  

toward s i m u l a t i n g  a c t u a l  a i r c r a f t  f l i g h t  i n  a compute r ,  making 

p o s s i b l e  i m p o r t a n t  a d v a n c e s  i n  a i r c r a f t  d e s i g n  -- r e d u c i n g  c o s t  

and i n c r e a s i n g  p e r f o r m a n c e .  NAS w i l l  s e r v e  as a p a t h f i n d e r  

c a p a b i l i t y  i n  s u p e r c o m p u t i n g  f o r  government ,  u n i v e r s i t i e s  and 

i n d u s t r y  and w i l l  e n c o u r a g e  development  of  improved 

s u p e r c o m p u t e r s .  

NAS a l s o  w i l l  b e  u sed  f o r  c o m p u t a t i o n a l  c h e m i s t r y ,  weather 

mode l ing ,  a s t r o p h y s i c s  a p p l i c a t i o n s  and g e n e t i c s  research. 

P r o j e c t  o f f i c i a l s  emphas ize  t h a t  NAS is  n o t  a s e t  of  

computer  hardware, b u t  an e v o l v i n g  c a p a b i l i t y .  NAS is a n  a r r a y  

o f  p e o p l e ,  s k i l l s ,  p o w e r f u l  c e n t r a l  p r o c e s s o r s ,  a n a t i o n - w i d e  

communica t ions  ne twork  and a r a n g e  o f  c o m p u t a t i o n ,  s c h e d u l i n g ,  

and o u t p u t  d e v i c e s .  

The o p e r a t i o n a l  s y s t e m  w i l l  be c a p a b l e  o f  a q u a r t e r  o f  a 

b i l l i o n  c o m p u t a t i o n s  p e r  s econd .  T h i s  s p e e d  w i l l  be  i n c r e a s e d  t o  

a b i l l i o n  c a l c u l a t i o n s  p e r  s econd  w i t h  a c q u i s i t i o n  of  a second  

-more- 
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h i g h - s p e e d  p r o c e s s o r  t h i s  y e a r  a n d  t o  10 b i l l i o n  c a l c u l a t i o n s  p e r  

s e c o n d  w i t h i n  a d e c a d e .  

T h e  N A S  s y s t e m  i s  p r e s e n t l y  d r i v e n  by t h e  C r a y  2 

s u p e r c o m p u t e r ,  wh ich  h a s  a n  enormous  256 m i l l i o n  word i n t e r n a l  

memory, 1 6  times l a rge r  t h a n  t h o s e  o f  p r e v i o u s  s u p e r c o m p u t e r s .  

P l a n n e r s  f o r  N A S  e x p e c t  t o  h a v e  t h e  two f a s t e s t  s u p e r c o m p u t e r s  

a v a i l a b l e  as c e n t r a l  c o m p u t i n g  e n g i n e s  f o r  t h e  s y s t e m .  As a 

f a s t e r  p r o c e s s o r  is d e v e l o p e d  by i n d u s t r y  and  becomes  a v a i l a b l e ,  

i t  w i l l  be a c q u i r e d  a n d  t h e  s lower of t h e  two c u r r e n t  c e n t r a l  

s u p e r  c o m p u t e r s  w i l l  b e  r e t  i r e d .  

A n a t i o n a l  n e t w o r k  w i l l  a l l ow o f f - s i t e  s c i e n t i s t s ,  a t  27 

l o c a t i o n s ,  access  t o  t h e  s y s t e m  v i a  s a t e l l i t e  o r  h i g h - s p e e d  

t e r r e s t r i a l  l i n e s .  More t h a n  250 s c i e n t i s t s  a n d  e n g i n e e r s  w i l l  

b e  u s i n g  t h e  s y s t e m .  

The N A S  b u i l d i n g  i s  e q u i p p e d  w i t h  a n  a r r a y  o f  s y s t e m s  f o r  

t h e  o p t i m a l  f u n c t i o n i n g  of  t h e  c o m p u t e r s .  The  9 0 , 0 0 0 - s q u a r e - f o o t  

s t r u c t u r e  h a s  a 1 4 , 0 0 0 - s q u a r e - f o o t  c e n t r a l  c o m p u t e r  room, b r o n z e d  

windows which  dim e n t e r i n g  s u n l i g h t  and  a climate c o o l i n g  s y s t e m  

28 times more p o w e r f u l  t h a n  i n  a n o r m a l  o f f i c e  b u i l d i n g  o f  t h e  

same s i z e .  

F # a 
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Note t o  E d i t o r s :  

N A S A ' s  A m e s  Research C e n t e r  w i l l  h a v e  f a c i l i t i e s  a n d  make 
a r r a n g e m e n t s  f o r  news m e d i a  on t h e  o c c a s i o n  o f  t h e  N u m e r i c a l  
Aerodynamic  S i m u l a t o r  ( N A S )  s u p e r c o m p u t e r  s y s t e m  becoming  
o p e r a t i o n a l  on March 9 .  

T h e  N A S  s y s t e m ,  w h i c h  i s  t h e  w o r l d ' s  most a d v a n c e d  
s u p e r c o m p u t e r  s y s t e m ,  is a m a j o r  n a t i o n a l  f a c i l i t y ,  d e v o t e d  
p r i m a r i l y  t o  p i o n e e r i n g  research  i n  a e r o n a u t i c s .  I t  w i l l  h e l p  
e n s u r e  c o n t i n u e d  n a t i o n a l  p r e e m i n e n c e  i n  a i r c r a f t  d e s i g n ,  i n  a 
p e r i o d  when a e r o n a u t i c s  p r o d u c t s  ( o u r  l a rges t  e x p o r t  a f t e r  
a g r i c u l t u r e )  a re  i m p o r t a n t  t o  s o l v i n g  t h e  major p r o b l e m  of  U.S. 
t r a d e  d e f i c i t s .  

N A S  w i l l  a l s o  b e  u s e d  f o r  a w i d e  r a n g e  o f  a d v a n c e d  research  
r e q u i r i n g  r a d i c a l  i n c r e a s e s  i n  c o m p u t e r  power .  
m o d e l i n g  t h e  E a r t h ' s  w e a t h e r ,  s t u d y i n g  g a l a c t i c  f o r m a t i o n ,  

T h i s  i n c l u d e s  

s i m u l a t i n g  complex  c h e m i c a l  r e a c t i o n s ,  as well  as ma te r i a l s  and  
g e n e t i c s  r e s e a r c h .  

N A S  is a n  e v o l v i n g  s y s t e m  which  w i l l  a l w a y s  i n c o r p o r a t e  t h e  
mos t  a d v a n c e d  s u p e r c o m p u t e r  t e c h n o l o g y  as i t  becomes  a v a i l a b l e .  
A t  a n y  g i v e n  t ime, t h e  s y s t e m  w i l l  employ  t h e  two f a s t e s t  
s u p e r c o m p u t e r s  i n  e x i s t e n c e .  T h e  s y s t e m  is  c u r r e n t l y  d r i v e n  by  
t h e  most p o w e r f u l  v e r s i o n  o f  C r a y  R e s e a r c h ' s  Cray-2  
s u p e r c o m p u t e r ,  w h i c h  is  c a p a b l e  o f  250 m i l l i o n  c o m p u t a t i o n s  p e r  
s e c o n d  a n d  has a n  e n o r m o u s  2 5 6 - m i l l i o n - w o r d  i n t e r n a l  memory. 
Later  t h i s  y e a r ,  N A S  w i l l  p u r c h a s e  a s e c o n d ,  f o u r - t i m e s - f a s t e r  
c e n t r a l  p r o c e s s o r ,  wh ich  w i l l  b e  c a p a b l e  of  o n e  b i l l i o n  
compu t a t i o n s  p e r  s e c o n d  . 

N A S  w i l l  be u s e d  t o  d e v e l o p  t e c h n o l o g y  f o r  t h e  p l a n n e d  
h y p e r s o n i c  a e r o s p a c e  p l a n e ,  t h e  " O r i e n t  E x p r e s s , "  w h i c h  c o u l d  
t ake  o f f  from a runway a n d  acce le ra t e  d i r e c t l y  i n t o  o r b i t .  T h e  

-more- 
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N A S  s y s t e m  w i l l  s e r v e  a s  a p a t h f i n d e r  t o  s t i m u l a t e  d e v e l o p m e n t  o f  
s u p e r c o m p u t i n g  by i n d u s t r y ,  u n i v e r s i t i e s  a n d  g o v e r n m e n t .  

A v a r i e t y  of e v e n t s  h a v e  S e e n  p l a n n e d  t o  mark t h e  s y s t e m ' s  
o p e r a t i o n a l  s t a t u s .  T h e  NAS rys t e rn  w i l l  be d e d i c a t e d  by N A S A  
A d m i n i s t r a t o r  James C. F l e t c h e r .  A symposium o n  t h e  i m p a c t  o f  
s u p e r c o m p u t i n g  o n  s o c i e t y  w i l l  b e  h e l d ,  f e a t u r i n g  Thomas P a i n e ,  
Chai rman of t h e  N a t i o n a l  Commission on S p a c e ;  Dean T h o r n t o n ,  
P r e s i d e n t  of  B o e i n g  Commercia.1 A i r p l a n e  Company; B e r n a r d  O l i v e r ,  
c o m p u t e r  research p i o n e e r  and  c h i e f  of  N A S A ' s  Search f o r  
E x t r a t e r r e s t r i a l  I n t e l l i g e n c e  (SETI) p r o g r a m  ( w h i c h  s c a n s  by 
s u p e r c o m p u t e r ) ;  Gary  Demos o f  Whitney/Demos P r o d u c t i o n s ,  l e a d e r  
i n  d e v e l o p i n g  c o m p u t e r  g r a p h i c s  f o r  m o t i o n  p i c t u r e s ;  and  Dav id  
P e r l m a n ,  A s s o c i a t e  E d i t o r  a n d  S c i e n c e  E d i t o r ,  S a n  F r a n c i s c o  
C h r o n i c l e .  O t h e r  a s p e c t s  o f  t h e  p r o g r a m  i n c l u d e  dramatic  s u p e r -  
s c r e e n  c o m p u t e r  g r a p h i c s ,  s p e e c h e s ,  and  f l i g h t  d e m o n s t r a t i o n s  o f  
e x p e r i m e n t a l  a i r c r a f t .  

News c e n t e r  f o r  t h e  e v e n t  w i l l  open  T h u r s d a y ,  March 5 ,  and  
v a r i o u s  c o v e r a g e  o p p o r t u n i t i e s  w i l l  b e  a v a i l a b l e  from t h e n  o n .  
An a d v a n c e  b a c k g r o u n d  b r i e f i n g  w i l l  t a k e  p l a c e  o n  F r i d a y ,  March 
6 ,  and  a r o u n d  up  p re s s  c o n f e r e n c e  w i l l  b e  h e l d  a t  9:30 a.m., 
March 9. T h i s  w i l l  b e  f o l l o w e d  by a t o u r  of t h e  N A S  f a c i l i t y  a n d  
by t h e  d e d i c a t i o n  e v e n t .  T o u r s  o f  A m e s  Research C e n t e r ,  
i n c l u d i n g  wind  t u n n e l s ,  h a n g a r s ,  f l i g h t  s i m u l a t o r s ,  and p l a n e t a r y  
m i s s i o n  f a c i l i t i e s ,  w i l l  a l s o  t ake  p l a c e .  F o r  m e d i a  i n t e r e s t e d  
i n  Ames s t o r i e s  i n  s u c h  a r e a s  a s  p l a n e t a r y  s c i e n c e ,  l i f e  s c i e n c e s  
and a e r o n a u t i c s ,  a p p o i n t m e n t s  w i t h  s c i e n t i s t s  c a n  b e  a r r a n g e d  
t h r o u g h  t h e  Ames P u b l i c  I n f o r m a t i o n  O f f i c e  (4151694-5091) .  

F a c i l i t i e s  f o r  t h e  p r e s s  w i l l  i n c l u d e  a p r e s s  room a n d  
t e l e v i s i o n  s u p p o r t .  ( I n f o r r a t i o n  on  h o t e l s  and  t r a n s p o r t a t i o n  t o  
Ames Research C e n t e r  i s  a t t a c h e d . )  

I t  i s  n o t  n e c e s s a r y  t o  make  a p p l i c a t i o n  f o r  a c c r e d i t a t i o n ,  
b u t  i t  would h e  h e l p f u l  i f  you n o t i f y  u s  by l e t t e r  o r  t e l e p h o n e  
(415 /694-5091)  by March 2, i f  you p l a n  t o  a t t e n d .  

On t h e  day  of  t h e  e v e n t ,  March 9, news media s h o u l d  a r r i v e  
a t  Ames R e s e a r c h  Cen te r .  from 8 : 4 5  - 9 : C O  a.m. E n t r y  t o  Ames 
s h o u l d  be by t h e  N A S A  Gate (Gate  1 8 )  o f  M o f f e t t  F i e l d .  NASA 
access  b a d g e s  and  p a r k i n g  p e r m i t s  w i l l  b e  i s s u e d  a t  t h e  S e c u r i t y  
S t a t i o n  n e a r  t h e  NASA g a t e ,  upon p r e s e n t a t i o n  of c r e d e n t i a l s .  
Lunch w i l l  b e  a v a i l a b l e  f o r  p u r c h a s e  on-s i te  o r  a t  r e s t au ran t s  i n  
n e a r b y  c o m n e r c i a l  d i s t r i c t s .  

P r e s s  a r r i v i n g  ?<arch 5-6  s h o u l d  come t o  t h e  N A S A - A m e s  
V i s i t o r  R e c e p t i o n  B u i l d i n g .  WeekeEd a r r i v a l s  (March 7-81 s h o u l d  
come t o  t h e  Main Gate of  Mcffet t  F i e l d .  

F e b r u a r y  1 1 ,  1987 
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T i m e  

SCHEDULE FOR PRESS 

E v e n t  L o c a t i o n  (Buil!jng) 

Thursday, 
March 5, 1987 

1:00 p.m. -- 4:30 p.m. Press  room o p e n s  N-258, Room 125 

Friday ,  
March 6 ,  1987 

8 : O O  a.m. -- 4:30 p.m. Press  room open N-258, Room 125 

2 : O O  p.m. A d v a n c e  b a c k -  N-245 A u d i t o r i u m  
g r o u n d  b r i e f  i n g  

1 : O O  p.m. -- 4 : O O  p.m. P h o t o  o p p o r t u n i t y ,  N-258 
w o r k s t a t i o n s  and  
Cray-2 (Project 
o f f i c i a l s  a v a i l a b l e  

Saturday, 
March 7 ,  1987 

8:OO a.m. -- 4:30 p.m. Press room open  N-258, Room 125 

Sunday, 
March 8 ,  1987 

8 : O O  a.m. -- 4:30 p.m. Press  room open  N-258, Room 125 

1:00 p.m. -- 4 :00 p.m. P h o t o  o p p o r t u n i t y ,  N-258 
w o r k s t a t i o n s  a n d  
Cray-2  ( P r o j e c t  
o f f i c i a l s  a v a i l a b l e  ) 

4:30 p.m. 

7 

H o s p i t a l i t y  S u i t e s  
f o r  e a r l y  a r r i v a l s  
( s o c i a l  o n l y )  
H o t e l s :  S u n n y v a l e  
H i l t o n ,  H y a t t  
Pa lo  A l t o ,  The  Woodmark 

-more-  
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Monday, 
March 9 ,  1987 

7 : O O  a.m. -- 7 : O O  p.m. Press room open  N-258, Room 125 

8:30  a.m. -- 9:15 a.m. P h o t o  o p p o r t u n i t y ,  N-258, Room 125 
w o r k s t a t i o n s  a n d  
Cray-2  ( P r o j e c t  
o f f i c i a l s  a v a i l a b l e )  

9 : 3 0  a.m. -- 10:30 a.m. P res s  b r i e f i n g  N-245 A u d i t o r i u m  

10:40  a.m. -- 11:20  a.m. Press t o u r  and  N-258, Room 125 
p h o t o  s e s s i o n  o f  
Cray-2  c o m p u t e r  
a n d  NAS wor k s t  a t  i o n s  

11:30 a.m. -- 12:30 p.m. D e d i c a t i o n  e v e n t  N-258 

1:15 p.m. -- 2:15  p.m. O p t i o n a l  p h o t o  N-258 A u d i t o r i u m  
o p p o r t u n i t y  
( b y  a p p o i n t m e n t )  

( P r e s s / T V  area 
a v a i l a b l e )  

2:30 p . m .  -- 5 : O O  p.m. NAS Symposium N-20 1 

5:Oc) p.m. -- 5:30  p.m. P r e s s  i n t e r v i e w s  N-201 
of  s p e a k e r s  

T u e s d a y ,  
March 1 0 ,  1987 

8 : O O  a.m. -- 4:30 p.m. Press  room open  N-258, Room 125 

F e b r u a r y  12 ,  1987 
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PROGRAM 

Dedication of the Numerical Aerodynamic Simulation Capability 

Sunday, 
March 8, 1987 

4:30 p.m. Hospitality Suites -- Hyatt Palo 
Alto, Sunnyvale Hilton, The Woodmark 

Monday, 
March 9, 1987 

9 : O O  a.m. -- 11:15 a.m. VIP welcome tours (NASF, NFAC, 
Flight Line) 

9:30 a.m. -- 10:30 a.m. Press Briefing (Dr. Raymond S. 
Colladay, Dr. William F. Ballhaus, 
Jr., Mr. Victor Peterson and Dr. F. 
Ronald Bailey) 

10:40  a.m. -- 11 :20 a.m. Press tour of NAS Facility 

10:50 a.m. Director's Reception for invited 
guests 

11:30 a.m. -- 12:30 p.m. NAS Dedication event 

1 : O O  p.m. -- 2:15 p.m. Luncheon reception for guests 

1 :00 p.m. -- 4 : O O  p.m. Dedication guests self-guided tour 
of NASF, NFAC, Flight Line displays 

2:30 p.m. -- 3 : O O  p.m. Flight demonstrations -- Tilt Rotor 
(XV-15), QSRA (STOL), Harrier (VTOL) 

2:30 p.m. -- 5 : O O  p.m. Press/Public Symposium 
"Shaping the Future: The New Era in 
Scientific Comput ing" 
Dean Thornton 
Thomas Paine 
Bernard Oliver 
Gary Demos 
David Perlman 

5 : O O  p.m. -- 5:30 p.m. Press interviews of Symposium 
speakers 

February 12, 1987 



DEDICATION 
OF THE 

NUMERICAL AERODYNAMIC SIMULATION CAPABILIW 
MARCH 9, 1987 

PROGRAM 

Prelude . . . . . . . . . . . . . . . . . . . . . . . . T h e  U.S. Navy Band 
Treasure Island Naval Air Station 

Welcoming Remarks .............. D r .  William F. Ballhaus, J r .  
Director, Ames Research Center 

Presentation of Colors ......... T h e  U.S. Air Force Color Guard 
Onizuka A i r  Force Station 

The National Anthem ............ T h e  U.S. Navy Band 

Introduction of Guests ......... Dr. William F. Ballhaus, 
Remarks ........................ ~ r .  Raymond S. Colladay 

Jr. 

Associate Administrator, Office of 
Aeronautics and Space Technology 

Keynote Address ................ Dr. James C. Fletcher 
Administrator, NASA 

A c t  ;f Dedication . . . . . . . . . . . . . .  Dr. James C. Fletcher 
Closing Remarks ................ Dr. William F. Ballhaus, Jr. 
Postlude ....................... T h e  U . S .  Navy Band 

. . -_ . -- 



SYMPOSIUM 

Shaping the Future 

A new era in scientific computing 

March 9, 1987 2:30-5 PM 

- Welcoming Add re s s 

William F. Ballhaus, Jr., Director, NASA's Ames Research 
Center 

Introduction 

Raymond S.  Colladay, Associate Administrator for Aeronautics 
and Space Technology, NASA Headquarters 

Speakers 

Designing the Future in Aeronautics and Aerospace Transportation 

Dean Thornton, President, Boeing Commercial Airplane Company 

Supercomputing and the Blueprint for the Space Frontier 

Thomas Paine, Thomas Paine Associates, Chairman, National 
Commission on Space 

Technology and the Search for Extraterrestrial Intelligence 

Bernard M. Oliver, Chief, Search for Extraterrestrial 
Intelligence (SETI) Off ice 

New Tools for Visualizing the Future 

Gary Demos, Whitney/Demos Productions 
(Mr. Demos will show animated footage from major motion 
pictures generated by supercomputers.) 

Human Aspects of the Revolution in Supercomputing 

David Perlman, Associate Editor and Science Editor, San 
Francisco Chronicle 
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Fast Food 

Coffee Shops 

Restaurants 

TYPICAL RESTAURANTS* 

Arby 's 601 S. Bernard0 Ave. (at E l  Camino), Sunnyvale 
225 S. San Antonio Road, Mountain View 

Jack-In-The-Box 200 El  Camino Real W., Mountain View 
580 N. Rengstorff Ave., Mountain View 

McDonald's 952 El Monte Ave., Mountain View 
556 E. El Camino Real, Sunnyvale 

Denny's, 870 Leong Drive, Mountain View, 
Marie Callender Pie Shops 

751 E. El Camino ?e31 Sunnyvale 
4710 El  Camino Heal, Los Altos 

Andy's Chinese Restaurant, 174 Castro St., Mountain View, (415) 968-9494 
Charley Brown's, 11  16 N. Mathilda Ave., Sunnyvale, (408) 734-3460 
Chez Yvonne, 1854 El Camino Real W., Mountain View, (415) 9676742 
Florentine Restaurant & Pizza, 118 Castro St., Mountain View, (416) 061-6643 
Frankie, Johnnie & Luigi Too, 939 El Camino Real W., Mountain View, (416) 967-5384 
Iron Works, 3877 El Camino Real, Palo Alto, (415) 493-3433 
Michael's Restaurant, 830 E. El  Camino Real, Sunnyvale, (408) 245-2826 
Ming's, 1700 Embarcadero Road, Palo Alto, (415) 856-7700 
The Fish Market, 3150 El Camino Real, Palo Alto, (415) 493-9188 
Tia Maria, 4470 El Camino Real, Los Altos, (415) 941-6290 

HOTELS AND MOTELS* 

Cabana Hyatt House Hotel, 4290 El Camino Real, Palo Alto, (415) 493-0800 
Currier Motel, 3200 El Camino Real, Palo Alto, (415) 493-9085 
Holiday Inn, 625 El Camino Real, Palo Alto, (415) 328-2800 
Marriott Hotel, Great America Pkwy. and Mission Blvd., Santa Clara, (408) 986-1600 
Motel 6, 806 Ahwanee Ave., Sunnyvale, (408) 739-4450 

4301 El Camino Real, Palo Alto, (415) 941-0220 
Rickey's Hyatt House Hotel, 4219 El  Camino Real, Palo Alto, (415) 493-8000 
The County Inn, 850 Leong Drive, Mountain View, (closest to Ames), (416) 961-1131 
Travelodge. 3255 E l  Camino Rea l ,  Palo Alto, (415) 493-6340 

PARKS AND RECREATION AREAS 

Cuesta Park, 685 Cuesta St , Mountain View (corner of Cuesta and Grant Road) 
Mitchell Pdrk, Charleston & Middlefleld Roads, Palo Alto 
Mountain View Recreation and Parks Area (closest park to Ames), 200 S. Rengstorff Ave., & Alma St., Mountain View 

OTHER SIGHTS 
DeAnza-Mlnolta Planetarium, Cupertino, (438) 996-4814 
Egyptian Museum, San Jose, (408) 287-9171 
Foothill Electronics Museum, Los Altos Htlls, (415) 948-8590 
Marriott's Great America, Santa Clara, (408) 988-1500 
Stanford Linear Accelerator, Palo Alto. (415) 854-3300 

APPROXIMATE MILES AND DRIVING TIMES TO AMES RESEARCH CENTER 

City Miles Driving l ime City Milrr Driving l imo 

Fresno 158 3-1 I4  hours Sacramento 1111 2-1 13 hours 
Los Angeles (101) 389 7-1 12 hours San Francisco 34 1 hour 
Modesto 100 2-114 hours San Jose 16 314 hours 
Monterey 85 1-314 hours Santa Rosa 94 2 hours 
Oak I and 46 1 hour Walnut Creek 50 1 hour 
Redding 270 5-1.12 hours 

'THIS LISTING IS OF TYPICAL ESTABLISHMENTS AND DOES NOT IMPLY ENDORSEMENT. 
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The 

m a j o r  c o m p u t e r s  and p e r i p h e r a l s  a re :  

Cray-2 s u p e r c o m p u t e r  ( C r a y  Research, I n c . )  
Amdahl  5840 c o m p u t e r s  (Amdahl  C o r p o r a t i o n )  
V A X  11/780 c o m p u t e r s  ( D i g i t a l  E q u i p m e n t  C o r p o r a t i o n )  
IRIS  2500 g r a p h i c s  w o r k s t a t i o n s  ( S i l i c o n  G r a p h i c s ,  I n c . )  
DD49 d i s c  d r i v e s  ( C o n t r o l  Data C o r p o r a t i o n )  
Amdahl 6380 d i s k  d r i v e s  (Amdahl  C o r p o r a t i o n )  
Memorex 3228 t a p e  d r i v e s  (Memorex C o r p o r a t i o n )  
IBM 3480 c a r t r i d g e  t a p e  d r i v e s  ( I n t e r n a t i o n a l  B u s i n e s s  
M a c h i n e s  C o r p o r a t i o n )  

HSP-2 ( H i g h  S p e e d  P r o c e s s o r - 2 ) ,  v e n d o r  n o t  y e t  s e l e c t e d ,  t o  
be  a c q u i r e d  i n  1 9 8 7 . )  

c o m m u n i c a t i o n s  n e t w o r k  c o n s i s t s  o f  t h e  f o l l o w i n g  ha rdware :  

HYPERchannel ( N e t w o r k  S y s t e m s  C o r p o r a t i o n )  

1 '  -1 
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Ethernet (Digital Equipment Corporation, Intel Corporation, and 

Micom Switches (Micom Systems, Inc.) 
Vitalink Communicaiton Servers (Vitalink Corporation) 
T h e  major software components of the NAS operating system, V I N O S  

(Vendor Independent Network Operating System), are: 

Xerox Corporation) 

UNIX (Cray's UNICOS, Amdahl's UTS, and IRIS GL242.3 based on 

UNIX 4.2 BSD (University of Califol-nia at Berke ley )  

DI-3000 Graphics Package (Precision Visuals Corporation) 
TCP/IP Network Communications (DoD Internet Protocol Standard) 
Network Queueing System (NAS Batch Job Controller) 

AT&T's System V U N I X )  
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Fac t  S h e e t  

I 

N A S A  N u m e r i c a l  Aerodynamic  S i m u l a t i o n  F a c i l i t y  

S A ' S  N u m e r i c a l  Aerodynamic  S i m u l a t i o n  ( N A S )  F a c i l  
h o u s e s  t h e  w o r l d ' s  m o s t  p o w e r f u l  s u p e r c o m p u t e r  s y s t e m .  

Immed i a t  e 

i 
T h e  N A S  c o m p u t e r  n e t w o r k  is l oca t ed  a t  N A S A ' s  A m e s  R e s e a r c h  

C e n t e r  i n  M o u n t a i n  V i e w ,  C a l i f o r n i a .  The  s y s t e m  i s  d e v o t e d  t o  
p i o n e e r i n g  research and  d e v e l o p m e n t  i n  a e r o d y n a m i c s  -- t h e  s t u d y  
of  a i r f l o w  a r o u n d  a n d  fo rces  g e n e r a t e d  by a i r c r a f t  i n  E a r t h ' s  

a t m o s p h e r e .  I n  a s e n s e  i t  w i l l  be p o s s i b l e  t o  r t f l y ' t  p r o p o s e d  
d e s i g n s  of new a i r c r a f t  i n  t h e  s i m u l a t i o n  f a c i l i t y .  

A se r i e s  of s t e p s  d u r i n g  t h e  n e x t  decade w i l l  g r e a t l y  
i n c r e a s e  t h e  power  of t h e  NAS n e t w o r k .  

*1987-- 
T h e  C r a y  2 ,  t h e  i n i t i a l  h i g h - s p e e d  p r o c e s s o r ,  o p e r a t e s  a t  a r a t e  
o f  250 M f l o p s  ( m i l l i o n  f l o a t i n g  p o i n t  o p e r a t i o n s  per  s e c o n d )  on 
a e r o d y n a m i c  a p p l i c a t i o n s ;  c a p a c i t y  of t h e  c e n t r a l  memory i s  256 
m i l l i o n  w o r d s  ( e a c h  word b e i n g  64 b i t s ) .  Remote u s e r s  a t  27 
l o c a t i o n s  t h r o u g h o u t  t h e  c o u n t r y  w i l l  b e  a b l e  t o  access N A S .  

* l a t e  1987--  

1 - '  
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S c a l e - u p  of s p e e d  t o  a b i l l i o n  c o m p u t a t i o n s  p e r  s e c o n d ;  a d d i t i o n  
of a d v a n c e d  g r a p h i c s  d i s p l a y s  a n d  p r o c e s s i n g ;  a d d i t i o n a l  r e m o t e  
u s e r s  w i l l  be  ab l e  t o  access N A S .  

* 1990 's-- 

I n c r e a s e s  i n  memory t o  a b i l l i o n  words  a n d  speed  t o  4 b i l l i o n  
c o m p u t a t i o n s  p e r  s e c o n d .  

F u n d i n g  f o r  NAS was a p p r o v e d  i n  f i s c a l  y e a r  1984.  T o t a l  
f u n d i n g  f o r  t h e  d e v e l o p m e n t  p h a s e  of t h e  p r o j e c t  is estimated a t  
j u s t  u n d e r  $100 m i l l i o n .  

O r i g i n a l l y ,  NASA t h o u g h t  i t  wou ld  h a v e  t o  d e v e l o p  i t s  own 
s u p e r c o m p u t e r s  t o  meet i ts  n e e d s .  B u t  a d v a n c e s  i n  s u p e r c o m p u t e r  
d e v e l o p m e n t  by i n d u s t r y  w i l l  allow NASA t o  p u t  t o g e t h e r  a s y s t e m  
t h a t  i n c o r p o r a t e s  commercially a v a i l a b l e  s u p e r c o m p u t e r s .  I n  
e f f e c t ,  N A S A  w i l l  s e r v e  as  t h e  p a t h f i n d e r  f o r  new a d v a n c e s  i n  
s u p e r c o m p u t e r s .  

A Complement t o  Wind T u n n e l s  

Compute r  s i m u l a t i o n s  w i l l  p r o v i d e  a n e e d e d  s u p p l e m e n t  t o  
a i r c r a f t  wind t u n n e l  t e s t i n g ,  a l l o w i n g  s t u d y  of many more 
a i r c r a f t  c o n f i g u r a t i o n s  and  r e d u c i n g  t h e  cos t  i n v o l v e d  in 
d e v e l o p i n g  new a i r c r a f t .  

T h e  c o s t  o f  d e v e l o p i n g  p r o t o t y p e  a i r c r a f t  and  t e s t i n g  t h e m  

i n  wind t u n n e l s  h a s  i n c r e a s e d  s u b s t a n t i a l l y  i n  r e c e n t  y e a r s ,  
w h i l e  t h e  c o s t  of  c o m p u t i n g  time h a s  d r o p p e d  a lmost  two orders  of  
m a g n i t u d e  o v e r  t h e  p a s t  decade. 

The e f f i c i e n c y  o f  t h e  c a l c u l a t i o n  r o u t i n e s  t h a t  g e n e r a t e  
c o m p u t e r  s o l u t i o n s - - a l g o r i t h m s - - h a s  d r a m a t i c a l l y  i n c r e a s e d .  The  
e x c e p t i o n a l  s p e e d  a n d  memory o f  t h e  NAS s y s t e m  w i l l  a l low 
s c i e n t i s t s  t o  s i m u l a t e  more  complex  c o n f i g u r a t i o n s  of a i r c r a f t .  
Numbers  g e n e r a t e d  by t h e  s u p e r c o m p u t e r s  c a n  be c o n v e r t e d  i n t o  
c o m p u t e r - g e n e r a t e d  p i c t u r e s  o r  m o v i e s  t h a t  show flow phenomena.  

(more) 
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NAS w i l l  a l l ow researchers  t o  t e s t  p r e l i m i n a r y  a i r c r a f t  
d e s i g n s  by c o m p u t e r .  The  b e s t  o f  t h e  p r o p o s e d  d e s i g n s  c a n  t h e n  
b e  c o n v e r t e d  i n t o  m o d e l s  a n d  t'flown'' i n  wind t u n n e l s .  T h i s  

s t r a t e g y  w i l l  h e l p  s c i e n t i s t s  t o  p i n p o i n t  p o t e n t i a l  p r o b l e m s  i n  a 
p r o t o t y p e  a i r c r a f t  d e s i g n ,  and  t h u s  a v o i d  c o s t l y  a l t e r a t i o n s  a t  
l a t e r  s t a g e s  i n  t h e  d e s i g n  p r o c e s s .  

F e a t u r e s  of t h e  N A S  Network 

Whereas mos t  c o m p u t e r  c e n t e r s  are b u i l t  a r o u n d  o n e  
m a n u f a c t u r e r ' s  m a c h i n e ,  NAS i s  b e i n g  s e t  u p  t o  a c c e p t  t h e  n e w e s t  
and  f a s t e s t  c o m p u t e r s  f rom a n y  company a s  t h e y  become 
a v a i l a b l e .  T h e  so f tware  and  o p e r a t i n g  s y s t e m  f o r  t h e  n e t w o r k  
w i l l  be a b l e  t o  accommodate  any  m a n u f a c t u r e r ' s  p r o d u c t  w i t h  

m i n i m a l  d i s r u p t i o n .  

T h i s  s e c t i o n  d e t a i l s  t h e  b a s i c  f e a t u r e s  of t h e  N A S  n e t w o r k ,  
a s u p e r c o m p u t e r  s y s t e m  d e s i g n e d  t o  i n c o r p o r a t e  t h e  e v o l u t i o n a r y  
a d v a n c e s  n e c e s s a r y  t o  m a i n t a i n  a s ta te -of - the-ar t  c o m p u t a t i o n a l  
c a p a b i l i t y  . 

* H i g h - s p e e d  p r o c e s s i n g  i s  a t  t h e  h e a r t  of t h e  s y s t e m .  
When t h e  e x t e n d e d  o p e r a t i o n a l  c o n f i g u r a t i o n  i s  f u l l y  o p e r a t i o n a l  
i n  1988, two h i g h - s p e e d  c o m p u t e r s  w i l l  r e s i d e  i n  t h e  s y s t e m  a t  
a l l  times. To u p d a t e  t h e  s y s t e m  w i t h  t h e  l a t e s t  s u p e r c o m p u t e r  
t e c h n o l o g y ,  t h e  o l d e r  of  t h e  two c o m p u t e r s  w i l l  be  r e p l a c e d  by a 
new, f a s t e r  c o m p u t e r  as s o o n  as  i t  becomes a v a i l a b l e .  

The  f i r s t  h igh - speed  p r o c e s s o r  i n  t h e  N A S  s y s t e m  is  t h e  C r a y  
R e s e a r c h ' s  C r a y  2 s u p e r c o m p u t e r .  I t  r e p r e s e n t s  t h e  l a t e s t  i n  
c o m p u t e r  m i n i a t u r i z a t i o n s :  i t  i s  o n l y  f o u r  f e e t  h i g h  a n d  f o u r  
f e e t  i n  d i a m e t e r .  ( I t s  wal ls  are c u r v e d  i n t o  a t t C t t  s h a p e . )  

The  C r a y  2 a c h i e v e s  i t s  s u p e r  s p e e d  from c l o s e l y  p a c k e d  
c h i p s .  Bu t  c r o w d i n g  and  h i g h  power  b u i l d  up  hea t  i n  a small  

(more)  
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s p a c e ,  so  t h e  d e n s e l y  p a c k e d  c h i p s  c o u l d  damage e a c h  o t h e r .  To 
s o l v e  t h i s  p r o b l e m ,  t h e  C r a y  2 is  t h e  f i r s t  c o m p u t e r  t o  h a v e  i t s  
c h i p s  t o t a l l y  immersed i n  a n  i n e r t  f l u i d  t h a t  d r a w s  away e x c e s s  
h e a t .  The f l u i d ,  wh ich  i s  t h e  same k i n d  u s e d  as an a r t i f i c i a l  
p l a s m a  t o  r e p l a c e  human b l o o d ,  is n o n - c o n d u c t i v e  and  w i l l  n o t  
damage t h e  c h i p s .  Ea r l i e r  c o m p u t e r s  u s e d  f o r c e d  a i r  c o o l i n g  a n d  
p i p e d  c o o l a n t  t o  c o n t r o l  excess h e a t  b u i l d u p .  

* M i c r o p r o c e s s o r - b a s e d  w o r k s t a t i o n s  are  u s e d  a t  Ames 
p r i m a r i l y  t o  d i s p l a y  g r a p h i c s ,  b u t  a l s o  t o  m a n i p u l a t e  t e x t  a n d  
data .  S m a l l  s c a l e - c o m p u t a t i o n s  a l s o  c a n  b e  p e r f o r m e d  a t  t h e s e  
w o r k s t a t i o n s .  

The I R I S  ( I n t e g r a t e d  Roster I m a g i n g  S y s t e m )  2500 T u r b o  a n d  
IRIS 3030 by S i l i c o n  G r a p h i c s ,  I n c .  h a v e  b e e n  s e l e c t e d  as t h e  

w o r k s t a t i o n  m o d e l s .  F o r  g e n e r a l  c o m p u t i n g  power ,  t h e s e  h a v e  a 
M o t o r o l a  68020 m i c r o p r o c e s s o r  and a Weitec f l o a t i n g  p o i n t  c h i p  
s e t .  Realtime g r a p h i c s  c a p a b i l i t y  is p r o v i d e d  t h r o u g h  S i l c i o n  
G r a p h i c s ,  I n c . ,  p r o p r i e t a r y  V O S I  c h i p s ,  known as t h e  Geometry  
E n g i n e .  The r n u l t i c o l o r  d i s p l a y  h a s  a r e s o l u t i o n  o f  1024 x 1024 
p i x e l s  ( t e l e v i s i o n  s e t s  have  a b o u t  a 250 x 250 p i x e l  
r e s o l u t i o n ) .  T h e  IRIS can t r a n s f o r m  i m a g e s  from f l o w  
c a l c u l a t i o n s  a t  a r a t e  of more t h a n  80,OOo p o i n t s  p e r  s e c o n d .  

* A s u b s y s t e m  f o r  g r a p h i c s  d i s p l a y s  of ae ronau t i c  
s i m u l a t i o n s  w i l l  h a v e  improved  p e r f o r m a n c e  and a d d i t i o n a l  s t o r a g e  
c a p a b i l i t i e s  a s  compared  t o  t h e  i n d i v i d u a l  w o r k s t a t i o n s .  NASA 
e x p e c t s  i t  t o  have  a 4000 x 4000 p i x e l  r e s o l u t i o n  a n d  t h e  
c a p a b i l i t y  t o  g e n e r a t e  r e a l  time g r a p h i c  d i s p l a y s .  

* Two Amdahl 5840 % a i n f r a m e n  c o m p u t e r s  h a n d l e  
i n t e r a c t i o n s  b e t w e e n  t h e  s u p e r c o m p u t e r s  and  Ames u s e r s  who h a v e  

terminals (users w i t h  w o r k s t a t i o n s  w i l l  d i r e c t l y  access t h e  
s u p e r c o m p u t e r s ) .  Users who are  n o t  a t  N A S A - A m e s  c a n  a l s o  " t a l k "  

t o  t h e  s u p e r c o m p u t e r s  t h r o u g h  t h e  Amdahl mainframes and l o n g  h a u l  
c o m m u n i c a t i o n s  s y s t e m s .  

(more) 
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The  Amdahl 5840 's  a l s o  s t o r e  a n d  d i s t r i b u t e  d a t a  f i l e s  t o  a 
"mass s t o r a g e "  s u b s y s t e m  a n d  m a i n t a i n  a d i r e c t o r y  of  a l l  f i l e s  

s t o r e d  i n  t h e  NAS s y s t e m .  The  mass s t o r a g e  s u b s y s t e m  p r o v i d e s  
120 b i l l i o n  b y t e s  ( c h a r a c t e r s )  of d i s k  memory s t o r a g e .  T h i s  
c a p a c i t y  w i l l  b e  d o u b l e d  l a t e r  t h i s  y e a r .  

The m a i n f r a m e s  a l s o  s u p p o r t  d a t a  c o m m u n i c a t i o n s  w i t h  t h e  

s u p e r c o m p u t e r s  a t  s p e e d s  r a n g i n g  from 1200 b i t s  p e r  s e c o n d  t o  1.5 
m i l l i o n  b i t s  p e r  s e c o n d .  Communica t ion  hook-ups  a re  by h i g h  
s p e e d  t e l e p h o n e  l i n e s  o r  by s a t e l l i t e .  

NASA p r o v i d e s  access  t o  i t s  s u p e r c o m p u t e r  n e t w o r k  t o  o f f -  

s i t e  r e s e a r c h e r s  i n  p r i v a t e  i n d u s t r y ,  u n i v e r s i t i e s  and  o t h e r  
g o v e r n m e n t  a g e n c i e s .  T h e  NAS U s e r - I n t e r f a c e  Group ,  r e p r e s e n t i n g  
t h i r t y  o r g a n i z a t i o n s  from a i r s p a c e  i n d u s t r y ,  u n v e r s i t i t i e s ,  NASA, 

t h e  U.S. D e p a r t m e n t  o f  D e f e n s e ,  and  o t h e r  g o v e r n m e n t  research  
c e n t e r s ,  h a s  p a r t i c i p a t e d  i n  t h e  NAS p r o j e c t  t h r o u g h o u t  t h e  
p r o g r a m ' s  d e v e l o p m e n t .  

* A l l  t h e  c o m p u t e r s  a r e  o p e r a t e d  w i t h  AT&T'S Unix S y s t e m  V 
o p e r a t i n g  s y s t e m .  

S p e c i a l  F e a t u r e s  o f  t h e  NAS F a c i l i t y  

March 1 4 ,  1985 was t h e  g r o u n d b r e a k i n g  f o r  t h e  b u i l d i n g  t h a t  
h o u s e s  t h e  s u p e r c o m p u t e r s  w h i c h  are t h e  h e a r t  o f  t h e  NAS 

ne twork .  The c o n c r e t e  b u i l d i n g  h a s  a t o t a l  of 90 ,500  s q u a r e  
f e e t ,  w i t h  14 ,000  s q u a r e  f e e t  d e v o t e d  t o  t h e  h i g h  s p e e d  
p r o c e s s i n g  c o m p u t e r  room. The  f l o o r s  o f  t h i s  room are  b u i l t  t o  
h a n d l e  twice t h e  l o a d  of a s t a n d a r d  c o m p u t e r  f l o o r .  

T h e  b i g  c o m p u t e r s  w i l l  a l s o  p l a c e  s p e c i a l  c o o l i n g  demands on  
t h e  NAS b u i l d i n g .  T h e  NAS F a c i l i t y  h a s  2 ,800  t o n s  of a i r  
c o n d i t i o n i n g  e q u i p m e n t ,  w h e r e a s  a n o r m a l  o f f i c e  b u i l d i n g  o f  
c o m p a r a b l e  s i z e  r e q u i r e s  o n l y  o n e  h u n d r e d  t o n s .  T h e  term l l t o n s l '  
r e f e r s  n o t  t o  t h e  w e i g h t  of t h e  e q u i p m e n t ,  but t o  i t s  c o o l i n g  

7 '  
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capac i ty  -- t h e  c o o l i n g  power of o n e  h u n d r e d  t o n s  of m e l t i n g  ice 
p e r  d a y .  

E x c e s s  heat g e n e r a t e d  by t h e  complex  m u l t i c o m p o n e n t  n e t w o r k  
p r o c e s s i n g  s y s t e m  is removed by s e v e n t e e n  4 0 - t o n  "air  h a n d l e r n  
u n i t s  t h a t  l i n e  t h e  walls of t h e  c e n t r a l  c o m p u t e r  room. T h e s e  
u n i t s  c o n t a i n  c o i l s  o f  p i p e s  similar t o  t h e  c o i l s  i n  a h o u s e h o l d  
r e f r i g e r a t o r .  Warm room a i r  is drawn  i n  a n d  cooled by p a s s a g e  
o v e r  t h e  c o i l s ,  w i t h  t h e  heat b e i n g  t r a n s f e r r e d  t o  t h e  water 
w i t h i n  t h e  c o i l s .  I n  t u r n ,  t h e  water i n  t h e  c o i l s  i s  cooled by 
f o u r  7 0 0 - t o n  " c h i l l e r s "  loca ted  on t h e  g r o u n d  f l o o r  below t h e  
c e n t r a l  c o m p u t e r  room. T h e s e  c h i l l e r s  k e e p  t h e  water i n  t h e  

c o i l s  a t  a t e m p e r a t u r e  of 45 t o  55 d e g r e e s ,  a n d  t h e  c e n t r a l  
c o m p u t e r  room t e m p e r a t u r e  b e t w e e n  68 a n d  70 degrees. 

F e b r u a r y  .12, 1987 

T 
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SPACE T E C H N O L O G Y  B R I N G S  NEW F I N D I N G S  ON A N C I E N T  MAYA 

S a t e l l i t e  images o f  M e x i c o ' s  Y u c a t a n  P e n i n s u l a ,  c e n t r a l  

G u a t e m a l a  a n d  B e l i z e  h a v e  l e d  t o  new d i s c o v e r i e s  a b o u t  a n c i e n t  

Maya s e t t l e m e n t  p a t t e r n s ,  e n v i r o n m e n t a l  s e t t i n g ,  and  n a t u r a l  

r e s o u r c e  u s e .  N A S A  s c i e n t i s t s  h a v e  f o u n d  e v i d e n c e  of  a n  a n c i e n t  

r i v e r  p l a i n ,  sea l e v e l  c h a n g e s ,  and  t e c t o n i c  f a u l t  l i n e s ,  w h i c h  

may h a v e  b e e n  i m p o r t a n t  g e o g r a p h i c  e l e m e n t s  i n  s h a p i n g  t h e  

a n c i e n t  Maya c i v i l i z a t i o n .  

I n v e s t i g a t o r s  a t  N A S A ' s  A m e s  Research C e n t e r  i n  M o u n t a i n  

V i e w ,  C a l i f . ,  a re  a l s o  u s i n g  t h e  s a t e l l i t e  imagery  t o  d e t e c t  

Mayan water s o u r c e s ,  s u c h  as n a t u r a l  wel ls  a n d  p o n d s ,  a n d  compare  

t h e i r  l o c a t i o n  t o  t h o s e  o f  a n c i e n t  Maya r u i n s .  T h e  i n v e s t i g a t o r s  

b e l i e v e  t h e  remote s e n s i n g  p r o j e c t  w i l l  h e l p  r e s o l v e  a c e n t r a l  

q u e s t i o n  i n  Maya s t u d i e s :  how t h e  Maya b u i l t  a s o p h i s t i c a t e d  

c i v i l i z a t i o n  i n  a r e l a t i v e l y  r e s o u r c e - p o o r  e n v i r o n m e n t .  They  

-more- ' 
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also hope to gain understanding of the mysterious cycles of 

expansion and decline that characterize Maya civilization. Many 

scholars believe that environmental problems, including misuse of  

resources, may have led to the periods of decline. The Maya 

civilization, noted for elaborate temples, advanced mathematics 

and astronomy, and large-scale agriculture, spread across Central 

America from 2000 BC until the Spanish conquest in the 16th 

Century . 
While remote sensing has been widely used to search for 

archaeological sites, the Ames project is among the first to use 

space technology to attempt to understand an ancient civilization 

by studying its environment. "In combining remote sensing, 

environmental studies and archaeology, this is a pioneering 

effort , I t  said project chief Charles Duller, of NASA-Ames. 

Using EOSAT and EROS imagery from the Landsat 5 satellite, 

which has an advanced multi-spectral sensor called Thematic 

Mapper, the NASA-Ames researchers have imaged more than 24,000 

sq. miles of the northern Yucatan Peninsula. A total o f  50,000 

sq. miles will be imaged by 1987. Researchers are also studying 

the Mayan environment in central Guatemala, Belize and Quintana 

Roo, Mexico, with SEASAT, a radar-equipped satellite which 

operated in 1978. (SEASAT data was supplied by the National 

Oceanic and Atmospheric Administration and NASA's Jet Propulsion 

Laboratory.) 

-more- 
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A n a l y s i s  of t h e  L a n d s a t  images h a s  shown t h a t  a n c i e n t  Maya 

s e t t l e m e n t s  i n  t h e  n o r t h e r n  Y u c a t a n  were c l o s e l y  c o n c e n t r a t e d  

a l o n g  f a u l t s  and  f r a c t u r e  z o n e s  i n  t h e  E a r t h .  The f r a c t u r e  

z o n e s ,  s h a l l o w  d e p r e s s i o n s  c rea ted  by t e c t o n i c  f a u l t  l i n e s  i n  t h e  

b e d r o c k ,  p r o v i d e  c l o s e  access t o  s u b s u r f a c e  water and  h a v e  t h e  

b e s t  s o i l  i n  t h e  r e g i o n .  P r e v i o u s l y ,  s c i e n t i s t s  had  b e l i e v e d  

t h a t  t o p o g r a p h i c a l  f e a t u r e s  i n  t h e  f l a t ,  d e n s e l y - f o r e s t e d  r e g i o n  

were t o o  small a n d  s ca t t e r ed  t o  a f f e c t  Maya s e t t l e m e n t  p a t t e r n s .  

ltWe've f o u n d  a v e r y  dramatic d i f f e r e n c e  i n  r e s o u r c e  

d i s t r i b u t i o n  i n  w h a t  was t h o u g h t  t o  b e  a r e l a t i v e l y  

u n d i f f e r e n t i a t e d  r e g i o n , "  s a i d  n o t e d  Mayan a r c h a e o l o g i s t  Edward  

K u r j a c k  o f  W e s t e r n  I l l i n o i s  U n i v e r s i t y  i n  Macomb, t h e  p r i n c i p a l  

a r c h a e o l o g i c a l  c o l l a b o r a t o r  i n  t h e  p r o j e c t .  

I n  a n o t h e r  research a rea ,  u s i n g  SEASAT da t a ,  D u l l e r  h a s  

d i s c o v e r e d  wha t  a p p e a r s  t o  b e  a n  a n c i e n t  r i v e r  p l a i n  e x t e n d i n g  

300 miles across  l o w l a n d  G u a t e m a l a .  If c o n f i r m e d  by g r o u n d - b a s e d  

s t u d i e s ,  t h e  f i n d i n g  c o u l d  e x p l a i n  t h e  l o c a t i o n  o f  T i k a l ,  a major 

Mayan t r a d e  a n d  c e r e m o n i a l  c e n t e r  from 200 BC - 9 0 0  A D .  T i k a l  

appears remote and  l a n d l o c k e d  t o d a y .  

The d r y  r i v e r  p l a i n  would  a l s o  p r o v i d e  e v i d e n c e  o f  a 

c h a n g i n g  c l imate ,  w h i c h  c o u l d  e x p l a i n  why t h e  Maya a b a n d o n e d  

major c e n t e r s  i n  t h i s  r e g i o n  i n  t h e  t e n t h  c e n t u r y ,  as 

a r c h a e o l o g i c a l  f i n d i n g s  s u g g e s t .  

A t h i r d  m a j o r  f o c u s  of  i n v e s t i g a t i o n  i s  t h e  Y u c a t a n ' s  

P e n i n s u l a ' s  N o r t h e r n  c o a s t l i n e .  S c h o l a r s  h a v e  l o n g  known t h a t  

-more- 
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t h e  sea l e v e l  a l o n g  t h e  Y u c a t a n  r o s e  d u r i n g  Maya times, 

i n u n d a t i n g  t h e  c o a s t  and  i n c r e a s i n g  t h e  s a l i n i t y  o f  t h e  

s u b s u r f a c e  water t a b l e .  The r ise  i n  sea l e v e l  c u r t a i l e d  t h e  

i m p o r t a n t  Maya s a l t  t r ade  as s a l t  f l a t s  became s u b m e r g e d ,  s h u t  

down c o a s t a l  s e t t l e m e n t s ,  and  may h a v e  a f f e c t e d  a g r i c u l t u r e  f a r  

i n l a n d .  The A m e s  r esearchers  h a v e  f o u n d  t h e  s a t e l l i t e  i m a g e s  

show n a t u r a l  l i n e a r  f e a t u r e s  m a r k i n g  f o r m e r  c o a s t l i n e s  b e n e a t h  

t h e  water,  e n a b l i n g  mapp ing  a n d  d a t i n g  o f  v a r i o u s  c h a n g e s  i n  t h e  

sea l e v e l .  D u l l e r  and K e v i n  Pope ,  a p a l e o e c o l o g i s t  now a t  NASA- 

A m e s ,  h a v e  begun  a n a l y s i s  o f  t h e  c o a s t l i n e  c h a n g e s .  

The research is a l s o  f o c u s e d  on s t u d y i n g  t h e  a v a i l a b i l i t y  

and  u s e  o f  s u r f a c e  water by t h e  Maya. IlWater is  t h e  key  t o  

u n d e r s t a n d i n g  t h e  Maya," K u r j a c k  s a y s .  " F i n d i n g  s u f f i c i e n t  water 

was a n  enormous  c h a l l e n g e  faced by t h e  Maya, and  s t u d y i n g  water 

r e s o u r c e s  w i l l  h e l p  i n  u n d e r s t a n d i n g  t h e i r  a g r i c u l t u r e  a n d  

p o p u l a t i o n  d i s t r i b u t i o n . "  

The  s a t e l l i t e  data  c a n  de t ec t  t h e  m a j o r  Mayan s u r f a c e  water 

s o u r c e s ,  i n c l u d i n g  small, s c a t t e r e d  lakes ,  as we l l  as a g u a d a s ,  

n a t u r a l  p o o l s  o f  water which  t h e  Maya o f t e n  u s e d  f o r  water 

s to rage ,  and c e n o t e s ,  n a t u r a l  wel l s  f o r m e d  f rom c o l l a p s e  o r  

e r o s i o n  i n  t h e  l i m e s t o n e  s h e l f .  K u r j a c k  a n d  D u l l e r  p l a n  t o  s t u d y  

t h e  means o f  water s t o r a g e  u s e d  by t h e  Maya i n  d i f f e r e n t  r e g i o n s  

by mapp ing  t h e  n a t u r a l  o p p o r t u n i t i e s  f o r  g e t t i n g  water and  

o v e r l a y i n g  t h i s  map w i t h  a map o f  a r c h a e o l o g i c a l  s i t e s .  

-more-  
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I n  t h e  Y u c a t a n ,  wh ich  h a s  m a i n l y  s e a s o n a l  s u r f a c e  water, t h e  

N A S A  researchers  a re  c o m p a r i n g  i m a g e r y  f rom t h e  wet and  d r y  

s e a s o n s  t o  d e t e r m i n e  t h e  d i s t r i b u t i o n  of s u r f a c e  water. C o u p l e d  

w i t h  g r o u n d - b a s e d  s t u d i e s  of how t h e  c l imate  h a s  c h a n g e d ,  t h e  

research w i l l  lead t o  a d e t e r m i n a t i o n  of how much water m i g h t  

h a v e  b e e n  a v a i l a b l e  d u r i n g  Mayan times. S c i e n t i s t s  c o u l d  t h e n  

d e t e r m i n e  w h i c h  areas m i g h t  h a v e  b e e n  o p t i m a l  f o r  a g r i c u l t u r e ,  

a n d  how many p e o p l e  t h e  l a n d  c o u l d  h a v e  s u p p o r t e d .  

T h i s ,  i n  t u r n ,  c o u l d  h e l p  s h e d  l i g h t  on  t h e  p e r i o d s  o f  Maya 

d e c l i n e .  Some s c h o l a r s  b e l i e v e  t h e  Maya may h a v e  e x h a u s t e d  t h e  

s o i l  i n  a t t e m p t i n g  t o  s u p p o r t  a l a r g e  p o p u l a t i o n .  The Maya a re  

t h o u g h t  t o  h a v e  p r a c t i c e d  s l a s h - a n d - b u r n  f a r m i n g ,  which l eads  t o  

water r u n - o f f ,  e r o s i o n ,  and  d e p l e t i o n  of n u t r i e n t s ,  u n l e s s  t h e  

l a n d  i s  a l lowed t o  l i e  f a l l o w  f o r  e i g h t  o u t  o f  t e n  y e a r s .  "They 

may h a v e  s e v e r e l y  damaged t h e i r  e n v i r o n m e n t .  Much as we do  

t o d a y ,  t h e y  a p p e a r  t o  h a v e  s o u g h t  s h o r t - t e r m  b e n e f i t s ,  a n d  

c r e a t e d  a l o n g - t e r m  d i s a s t e r , "  K u r j a c k  s a i d .  

The researchers  b e l i e v e  t h a t  l o c a t i n g  s u r f a c e  water s o u r c e s  

is a n  e f f e c t i v e  means  o f  d i s c o v e r i n g  new a r c h a e o l o g i c a l  s i t e s .  

l l I t ' s  c l o s e l y  c o u p l e d .  Where you f i n d  water, you  u s u a l l y  f i n d  

r u i n s , "  D u l l e r  s a y s .  The  L a n d s a t  images show numerous  a p p a r e n t  

a g u a d a s  a n d  c e n o t e s ,  w h i c h  m u s t  be c o n f i r m e d  by f i e l d  

i n v e s t i g a t i o n .  

The NASA researchers  had  i n i t i a l l y  hoped  L a n d s a t  would  b e  

a b l e  t o  d e t e c t  r u i n s  d i r e c t l y .  They had  t h o u g h t  v e g e t a t i o n  
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g r o w i n g  on r u i n s  would b e  weaker or more  s t r e s s e d ,  s i n c e  t h e y  

h a v e  p o o r e r  access t o  water,  a n d  t h u s  appear  i n  a d i f f e r e n t  s h a d e  

i n  t h e  i n f r a r e d  i m a g e s  from s u r r o u n d i n g  v e g e t a t i o n .  Bu t  t h e  

researchers  f o u n d  t h a t  i n  t h e  Y u c a t a n  a l l  v e g e t a t i o n  appears  

h i g h l y  s t r e s sed .  D u l l e r  b e l i e v e s  t h a t  radar  i m a g e r y  w i l l  b e  a b l e  

t o  p e n e t r a t e  t h e  d e n s e  v e g e t a t i o n  c o v e r i n g  many s i t e s .  If  

p e r m i s s i o n  from t h e  Mex ican  g o v e r n m e n t  c a n  be o b t a i n e d ,  he  wou ld  

l i k e  t o  u s e  r a d a r - e q u i p p e d  a i r c r a f t  f o r  f u r t h e r  r e s e a r c h .  

The  s a t e l l i t e  i m a g e r y  h a s  b e e n  h i g h l y  e f f e c t i v e  f o r  l o c a t i n g  

c leared  r u i n s .  T h i s  c a p a b i l i t y  is s i g n i f i c a n t  b e c a u s e  much of  

t h e  Y u c a t a n  is o n l y  now b e i n g  mapped,  a n d  l o c a t i n g  e v e n  e x c a v a t e d  

s i t e s  from t h e  g r o u n d  has b e e n  e x t r e m e l y  d i f f i c u l t  s i n c e  t h e  

r e g i o n  i s  f l a t ,  t h i c k l y  f o r e s t e d ,  and  h a s  few roads .  "There were 

e x p l o r e r s  i n  t h e  Y u c a t a n  f o r  a h u n d r e d  y e a r s .  S i t e s  were 

d i s c o v e r e d ,  l o s t  t o  memory, a n d  t h e n  r e d i s c o v e r e d ,  named a n d  

r e n a m e d , "  K u r j a c k  r eca l l s .  ( K u r j a c k  i s  now w o r k i n g  w i t h  t h e  

M e x i c a n  N a t i o n a l  I n s t i t u t e  o f  A n t h r o p o l o g y  a n d  H i s t o r y ,  i n  t h e i r  

p r o j e c t  t o  map a l l  a r c h a e o l o g i c a l  r u i n s  i n  t h e  Y u c a t a n . )  

The  Ames r e s e a r c h e r s  h a v e  mapped l a r g e  p o r t i o n s  o f  t h e  6 2 -  

mile ra ised r o a d  f rom Coba t o  Yaxuna ,  w h i c h  is  by f a r  t h e  l o n g e s t  

of t h e  many e labora te  c a u s e w a y s  b u i l t  by t h e  Mayas t o  c o n n e c t  

c e r e m o n i a l  c e n t e r s .  K u r j a c k  a n d  D u l l e r  now p l a n  t o  s t u d y  t h e  

e n v i r o n m e n t a l  s e t t i n g  of t h e  Coba-Yaxuna r o a d ,  p a r t i c u l a r l y  i t s  

l o c a t i o n  i n  r e l a t i o n  t o  water s o u r c e s  a n d  s e t t l e m e n t s .  

-more- 
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The researchers  stress t h a t  s a t e l l i t e  da t a  is  h i g h l y  

v a l u a b l e  i n  a r c h a e o l o g y  n o t  j u s t  f o r  f i n d i n g  r u i n s ,  b u t  f o r  

h e l p i n g  t o  u n d e r s t a n d  t h e  e n v i r o n m e n t ,  a n d  t h u s  t h e  

c i v l i z a t i o n .  " A r c h a e o l o g y  i s  n o t  j u s t  a g l o r i f i e d  t r e a s u r e  

h u n t .  I t  is t h e  s t u d y  of t h e  r e l a t i o n s h i p  b e t w e e n  human b e i n g s  

a n d  t h e i r  e n v i r o n m e n t  o v e r  time. S a t e l l i t e  t e c h n o l o g y  i s  a n  

e x t r e m e l y  e f f e c t i v e  and  i n s p i r i n g  way t o  s t u d y  f o r  a r c h a e o l o g i s t s  

t o  s t u d y  t h e  e n v i r o n m e n t , "  K u r j a c k  s a i d .  

The  A m e s  a r c h a e o l o g y - r e m o t e  s e n s i n g  p r o j e c t  stems from 

NASA's i n t e r e s t  i n  d e m o n s t r a t i n g  t h e  a p p l i c a t i o n s  o f  s p a c e  

t e c h n o l o g y  t o  a wide  v a r i e t y  of d i s c i p l i n e s .  The p r o j e c t  a l s o  

r e f l e c t s  NASA's g r o w i n g  e m p h a s i s  on a p p l y i n g  s p a c e  t e c h n o l o g y  t o  

s t u d y i n g  t h e  E a r t h ' s  e c o s y s t e m  -- t h e  p r o b l e m s  i n v o l v e d  i n  

m a i n t a i n i n g  a s t a b l e ,  l i f e - s u s t a i n i n g  e n v i r o n m e n t  on E a r t h .  

l ' E n v i r o n m e n t a l  p r o b l e m s  r e s e m b l i n g  t o d a y ' s  were e x p e r i e n c e d  l o n g  

a g o ,  on a smaller s c a l e  by t h e  Mayas a n d  o t h e r  a n c i e n t  p e o p l e s , "  

D u l l e r  s a y s .  !'By s t u d y i n g  t h e  Maya, we c a n  b e t t e r  u n d e r s t a n d  

human i n t e r a c t i o n  w i t h  t h e  E a r t h  s y s t e m :  how t h e y  a d a p t e d  t o  t h e  

e n v i r o n m e n t  a n d  i ts  c h a n g e s ,  a n d  what  c h a n g e s  t h e y  may h a v e  

c a u s e d .  

F e b r u a r y  1 9 ,  1987 
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N A S  - C A P A B I L I T I E S  FA CT - 

Immed i a t  e 

SHEET 

N A S  is  t h e  w o r l d ' s  most advanced  and ,  i n  many r e spec t s ,  most 
p o w e r f u l  s u p e r c o m p u t e r  s y s t e m  b e c a u s e  i t  is  a c o n t i n u o u s l y  
e v o l v i n g  c a p a b i l i t y .  

f a s t e s t  a v a i l a b l e  s u p e r c o m p u t e r  a t  any g i v e n  time, p r o v i d e d  i t  is  
a t  l e a s t  f o u r  times more p o w e r f u l  t h a n  a computer  a l r e a d y  i n  
place.  

advanced  CFD are a c o n t i n u i n g  d r i v e r  f o r  N A S  deve lopment  and 
improvement .  

3. N A S  i n v o l v e s  t h e  u s e  of t h e  most  advanced  a p p l i c a t i o n s  
s o f t w a r e .  T h i s  means t h e  most  advanced  u n d e r s t a n d i n g  of  t h e  

p h y s i c s .  I t  a l s o  means d e v e l o p i n g  a l g o r i t h m s  and o t h e r  l o g i c  t o  
map t h e  problem o n t o  t h e  sys t em.  T h i s  o p e r a t i o n a l  s o f t w a r e  
r e f l e c t s  b o t h  computer  a r c h i t e c t u r e  and t h e  p r o b l e m ' s  i n h e r e n t  
n a t u r e .  

4. NAS i n v o l v e s  cons tan t  deve lopment  and improvement of 

1 .  A ba s i c  r e q u i r e m e n t  o f  N A S  is  a l w a y s  t o  a c q u i r e  t h e  

2 .  Requ i remen t s  of t h e  a e r o s p a c e  i n d u s t r y  f o r  i n c r e a s i n g l y  

v a r i o u s  t y p e s  o f  major s u p p o r t i n g  equipment  and s y s t e m s  f o r  t h e  

s u p e r c o m p u t e r s .  These  s y s t e m s  i n  t h e m s e l v e s  i n c l u d e  advanced  
w o r k s t a t i o n s ,  mass s t o r a g e ,  g r a p h i c s  and communica t ions ,  and 
o t h e r  a r r a y s  of computer  ha rdware  and software. 

-more- 
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5. NAS is housed i n  a large (90 ,000  sq. f t . )  f a c i l i t y ,  
s p e c i a l l y  d e s i g n e d  and  c o n s t r u c t e d  w i t h  m a s s i v e  a i r  c o n d i t i o n i n g ,  
communica t ions ,  and o t h e r  s p e c i a l  computer  s u p p o r t  f a c f l i t i e s .  

SPECIFIC NAS CAPABILITIES 
1. The c u r r e n t  c e n t r a l  p r o c e s s o r  is  t h e  w o r l d ' s  most 

p o w e r f u l  s u p e r c o m p u t e r  ( t h e  Cray-2 w i t h  256 m i l l i o n  words of 
i n t e r n a l  memory). 

2. Number of  w o r k s t a t i o n s  -- N A S  h a s  o v e r  t h i r t y  
w o r k s t a t i o n s ,  a l l  c o n n e c t e d  d i r e c t l y  t o  t h e  c e n t r a l  p r o c e s s o r .  

3. N A S  i s  t h e  o n l y  s u p e r c o m p u t e r  s y s t e m  w i t h  software 
c o m p a t i b l e  w o r k s t a t i o n s  i n t e r a c t i n g  l o c a l l y  and r e m o t e l y  l o c a t e d  
t h r o u g h o u t  t h e  c o u n t r y .  I n  a d d i t i o n  t o  u n i v e r s i t i e s  and  o t h e r  
c e n t e r s  t h r o u g h o u t  t h e  c o u n t r y ,  N A S  is c o n n e c t e d  t o  a l l  major 
U . S .  aerospace companies .  

4 .  Software -- N A S  is  t h e  o n l y  s y s t e m  employing  common 
o p e r a t i n g  e x t e r n a l  communica t ions  s o f t w a r e  f o r  a l l  components .  

5. NAS i s  d o i n g  p a t h f i n d i n g  work i n  advanced  g r a p h i c s ,  i n  
advanced  n e t w o r k i n g ,  and i n  new s u p e r c o m p u t e r s .  

FUTURE NAS OBJECTIVES 
o A c q u i s i t i o n  of t h e  n e x t  g e n e r a t i o n  s u p e r c o m p u t e r .  To 

be a c q u i r e d  t h i s  year ,  1987, t h e  s o - c a l l e d  HSP-2 (High-speed  
P r o c e s s o r  2 )  w i l l  be f o u r  times f a s t e r  t h a n  t h e  c u r r e n t  Cray-2. 

c o m p u t a t i o n s  p e r  s econd  i n  f o u r  y e a r s ,  and 10 b i l l i o n  
c o m p u t a t i o n s  p e r  s econd  w i t h i n  a decade. C u r r e n t  s u s t a i n e d  
s u p e r c o m p u t e r  s p e e d s  are a q u a r t e r  b i l l i o n  c o m p u t a t i o n s  p e r  
s e c o n d  and  1.7 b i l l i o n  p e a k  s p e e d s .  

t e c h n o l o g y .  

o Achievement  o f  s u p e r c o m p u t e r  s p e e d s  o f  4 b i l l i o n  

o F a s t e r  communica t ions  n a t i o n w i d e  u s i n g  new f i b e r  o p t i c  

o More advanced g r a p h i c s .  
Advanced g raph ic  d i s p l a y s  do n o t  rep lace  n u m e r i c a l  

s o l u t i o n s .  However, t h e y  p r o v i d e  a p o w e r f u l  t o o l  f o r  q u i c k  

-more- 



a s s e s s m e n t  of a g i v e n  s o l u t i o n .  I n  a e r o n a u t i c s ,  f o r  example ,  i t  

is f r e q u e n t l y  p o s s i b l e  t o  assess t h e  d i f f e r e n c e  betweelf a poor  
ana good d e s i g n  e n t i r e l y  b a s e d  on t h e  computer  g r a p h i c  r e a d - o u t .  

o Improved mass s t o r a g e .  
i. e . ,  l a rge -vo lume ,  l ong- t e rm s t o r a g e  of d a t a ,  w i t h  r a p i d  

access.  
o Resea rch  on advanced  s u p e r c o m p u t e r  a r c h i t e c t u r e s .  

V a r i o u s  k i n d s  o f  p a r a l l e l  p r o c e s s i n g  schemes  are  c u r r e n t l y  
p r o m i s i n g .  

v a r i o u s  t y p e s .  
o R e s e a r c h  on  p a r a l l e l  p r o c e s s i n g  p rograms  ( s o f t w a r e )  o f  

OTHER POWERFUL COMPUTER SYSTEMS 
The Deparment of  Defense, t h e  N a t i o n a l  S e c u r i t y  Agency, and 

t h e  Depar tment  o f  Energy  a re  a c q u i r i n g  s u p e r c o m p u t e r s  f o r  n u c l e a r  
f u s i o n ,  weapons r e s e a r c h ,  and a l l i e d  work .  Various u n i v e r s i t y  
c o n s o r t i u m s  are  a l s o  a c q u i r i n g  s u p e r c o m p u t e r s .  

t h a t  o f  t h e  Depar tment  o f  Defense ,  is  t o  improve t h e  
s u p e r c o m p u t e r  s y s t e m  i t s e l f  ( a s  well as t o  u s e  i t  o p e r a t i o n a l l y  
i n  a r a n g e  of advanced  c o m p u t a t i o n  areas  s u c h  as a e r o n a u t i c s  
d e s i g n ) .  Also,  t h e  NAS program works c o n t i n u o u s l y  w i t h  t h e  
s u p e r c o m p u t e r  i n d u s t r y  t o  p roduce  t h e  f a s t e s t  and most  c a p a b l e  
hardware as soon  as p o s s i b l e ,  and t o  a c q u i r e  t h e s e  new mach ines  
as e a r l y  i n  t h e  deve lopment  c y c l e  as p o s s i b l e .  

A m a j o r  p a r t  of t h e  NAS r e s e a r c h  u n d e r t a k i n g ,  as well a s  

S OPH ISTI CAT I ON 

The NAS c h a r t e r  and i n t e r e s t s  of i t s  d e v e l o p e r s  d i r e c t  t h e  

m a j o r i t y  of  i t s  w o r k  t o  a e r o n a u t i c s  and s p a c e c r a f t  deve lopment  
( l a r g e l y  c o m p u t a t i o n a l  f l u i d  d y n a m i c s ) .  However, t h e  NAS c h a r t e r  
a l s o  c a l l s  f o r  work i n  o t h e r  s c i e n t i f i c  and t e c h n i c a l  d i s c i p l i n e s  
o f  i n t e r e s t  t o  NASA. 

T h e s e  i n c l u d e :  a s t r o p h y s i c s ,  w e a t h e r  and a t m o s p h e r e  
mode l ing  ( E a r t h  and o t h e r  p l a n e t s ) ,  c o m p u t a t i o n a l  c h e m i s t r y ,  

7 ? 
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genetics, materials science, number theory, very-high-velocity 
fluid flow, artificial intelligence, and other physical and 
chemical problems. 
closely allied to fluid flow. Weather phenomena, for example, 
are almost identical, in principle, to air flow around a flight 
vehicle. Much the same can be said for many astrophysics 
phenomena . 
research and in development, the NAS system is a finished, 
operating product, and works on day-to-day tfreal-world" 
scientific and technical problems. In the case of aeronautics, 
it produces new wing designs, for example. 

be expected in the above fields. NAS produces product, not 
tentative or questionable solutions. This product may be "far 
out,1f like the results of a galactic collision, but is mainstream 
research performed with reliable, fully-developed hardware. 

A number of these other areas of research are 

Unlike a number of machines and systems currently under 

This means that a number,of exciting, immediate results can 

SOPHISTICATION AND ARTIFICIAL INTELLIGENCE 
Computer development is going two ways: toward larger, 

faster systems (NAS), and toward "thinking machines" (artificial 
intelligence). Artificial intelligence (AI) systems are moving 
toward "fifth generation machines," able to sort out problems and 
decide which direction to go. (NASA is working on artificial 
intelligence systems for Space Station and other applications.) 

However, it is important to recognize that the disciplines 
will rejoin. Large artificial intelligence systems (Itelectronic 
brains") will have the same requirements for analyzing, handling, 
scheduling and, finally, computing very large problems, very 
fast, with many variables and many ramifications as do current 
types of NAS work. For these "thinking machine" applications, 
the kinds of sophisticated systems and problem analysis 
capabilities being developed for NAS will be essential. 

February 27, 1987 
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N A S A ' s  - NAS SUPERCOMPUTER SYSTEM GOES O P E R A T I O N A L  

N A S A ' s  N u m e r i c a l  Aerodynamic  S i m u l a t i o n  ( N A S )  s u p e r c o m p u t e r  

Advent  o f  t h e  N A S  s y s t e m ,  t h e  w o r l d ' s  most a d v a n c e d  a n d ,  i n  
s y s t e m  w i l l  go f u l l y  o p e r a t i o n a l  on March 9 .  

many r e s p e c t s ,  most  p o w e r f u l  s u p e r c o m p u t e r  s y s t e m ,  m a r k s  a new 
era  i n  many t y p e s  of r e s e a r c h .  

a i r f l o w  a r o u n d  a p r o p o s e d  new a i r c r a f t  o r  spacec ra f t .  They c a n  
wa tch  l l real l l  w e a t h e r  s y s t e m s  i n  a c t i o n ,  o r  l lreall l  g a l a c t i c  
c o l l i s i o n s .  The compute r  s y s t e m  h a s  f o r  t h e  f i r s t  time t h e  power 
t o  rep lace  i n f o r m e d  t e c h n i c a l  j udgmen t s  w i t h  d e t a i l e d  

c a l c u l a t i o n s  of p r e v i o u s l y  u n c a l c u l a t a b l e ,  e x t r e m e l y  complex 
phenomena. Such  c o m p u t a t i o n a l  c a p a b i l t y  is  a new deve lopmen t  i n  
s c i e n t i f i c  h i s t o r y .  

T h e  N A S  s y s t e m  w i l l  p e r f o r m  a w i d e  r a n g e  o f  bas i c  and  
a p p l i e d  research. I t s  p r i m a r y  u s e  w i l l  b e  f o r  p i o n e e r i n g  
r e s e a r c h  i n  a e r o n a u t i c s .  I t s  a b i l i t y  t o  s i m u l a t e  a c t u a l  a i r c r a f t  
f l i g h t  i n  a compute r  w i l l  h e l p  i n s u r e  c o n t i n u e d  n a t i o n a l  
p r e e m i n e n c e  i n  a e r o n a u t i c s  and  a d v a n c e d  a i r c r a f t .  

Wi th  N A S ,  s c i e n t i s t s  and  e n g i n e e r s  w i l l  be a b l e  t o  rlseell t h e  

O t h e r  u s e s  f o r  t h e  s y s t e m  i n c l u d e  c o m p u t a t i o n a l  c h e m i s t r y ,  
w e a t h e r  m o d e l i n g ,  a s t r o p h y s i c s ,  and  b i o l o g i c a l  r e s e a r c h .  Par t  of  
t h e  NAS c h a r t e r  is  t h e  s e r v e  as a p a t h f i n d e r  f o r  major 
improvements  i n  s u p e r c o m p u t e r  s y s t e m s .  

-more- 
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Major NAS system features are: 
o It is a continually evolving system; 
o To always have the fastest available supercomputer 

o Requirements of the aerospace industry for its output 

o It uses the most advanced software, reflecting demands 

system at any given time; 

are a continuous driver for further NAS development; 

of the physics of problems, logic of the problem -- breakdown and 
computer architecture; 

including the all-important graphics, work stations, 
communications, mass storage, etc.; 

o Provision of the most advanced supporting systems, 

o A large, intensively-equipped supporting facility. 
NAS is a national facility used by researchers at 

universities, in government, and the aerospace industry. A 

network using satellite and high-speed terrestrial lines allows 
off-site scientists at over 27 locations nationwide access to the 
system. 

The NAS system is chartered to progressively incorporate the 
world's most advanced supercomputer technology. The system will 
always employ the two fastest supercomputers in existence at any 
given time as central computing engines. As faster processors 
are developed, the slower of the two current central 
supercomputers will be retired. The system also includes 
mainframe computers and a large network of graphic display 
workstations. 

The NAS system is at present Uriven by the most powerful 
version of Cray Research's Cray-2 supercomputer, which has an 
enormous 256-million-word internal memory -- 8 times larger than 
those of previous supercomputers. The Cray-2, considered the 
world's most powerful fully-developed supercomputer, is capable 
of a sustained 250 million computations per second and top speeds 
of 1.72 billion computations per second. 

-more- 
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I n  1988, t h e  NAS system's speed will be increased t o  a 
s u s t a i n e d  one  b i l l i o n  c o m p u t a t i o n s  p e r  s e c o n d  w i t h  a c q u i s i t i o n  of  
a s e c o n d  h i g h - s p e e d  p r o c e s s o r .  A c a p a b i l i t y  of t e n  b i l l i o n  
c o m p u t a t i o n s  p e r  s e c o n d  i s  e x p e c t e d  w i t h i n  a d e c a d e .  

a l l o w  s c i e n t i s t s  t o  s i m u l a t e  more complex c o n f i g u r a t i o n s  o f  
a i r c r a f t  and t o  more a c c u r a t e l y  a p p r o x i m a t e  t h e  N a v i e r - S t o k e s  
e q u a t i o n s ,  which p h y s i c i s t s  u s e  t o  d e s c r i b e  t h e  f l o w  o f  a i r  
a r o u n d  s o l i d  b o d i e s .  Numbers g e n e r a t e d  by t h e  s u p e r c o m p u t e r s  c a n  
be  c o n v e r t e d  i n t o  c o m p u t e r - g e n e r a t e d  p i c t u r e s  o r  mov ies  t h a t  show 
f 1 ow phenomena. 

" f l y i n g  t h e  a i r c r a f t  i n  t h e  computer , I1  t h e  s y s t e m  w i l l  a l l o w  
s t u d y  o f  numerous c o n f i g u r a t i o n s  of a i r c r a f t  and  p r o p u l s i o n  
s y s t e m s  and  w i l l  r e d u c e  t h e  time and c o s t  i n v o l v e d  i n  d e v e l o p i n g  
a i r c r a f t  d e s i g n s  and  wind t u n n e l  t e s t i n g .  

NAS w i l l  be  u s e d  t o  d e v e l o p  t e c h n o l o g y  f o r  t h e  p l a n n e d  
DOD/NASA N a t i o n a l  Aero-Space P l a n e ,  a c r a f t  which w i l l  take o f f  
from a runway,  a c h i e v e  s u s t a i n e d  c r u i s e  a t  h y p e r s o n i c  s p e e d s  o r  
a c c e l e r a t e  d i r e c t l y  i n t o  E a r t h  o r b i t .  Above Mach 7 ,  wind t u n n e l  
t e s t i n g  f o r  a e r o s p a c e  p l a n e  w i l l  be  v e r y  d i f f i c u l t  because o f  
sheer  s ca l e  and  e n e r g y  r e q u i r e m e n t s  f o r  t e s t  e q u i p m e n t .  

The e x c e p t i o n a l  s p e e d  and memory o f  t h e  NAS s y s t e m  w i l l  

S i n c e  i n  e f f e c t ,  a i r c r a f t  c o n f i g u r a t i o n s  c a n  be t e s t e d  by 

OTHER CAPABILITIES 

1 .  NAS i s  t h e  o n l y  s u p e r c o m p u t e r  s y s t e m  w i t h  s o f t w a r e  
c o m p a t i b l e  w o r k s t a t i o n s ,  i n t e r a c t i n g  l o c a l l y  and  r e m o t e l y ,  
l o c a t e d  t h r o u g h o u t  t h e  c o u n t r y .  

I n  a d d i t i o n  t o  u n i v e r s i t i e s  and  o t h e r  c e n t e r s  t h r o u g h o u t  t h e  
c o u n t r y ,  NAS is  c o n n e c t e d  t o  a l l  major U.S. a e r o s p a c e  compan ies .  

s y s t e m  s o f t w a r e  ( a  s i n g l e  j o b  c o n t r o l  l a n g u a g e )  f o r  a l l  
components .  

2. NAS is t h e  o n l y  s y s t e m  employ ing  common o p e r a t i n g  

- 1 '  7 
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3. NAS is  d o i n g  p a t h f i n d i n g  w o r k  i n  advanced  g r a p h i c s ,  i n  
a d v a n c e d  n e t w o r k i n g ,  and  i n  new s u p e r c o m p u t e r s .  

F u t u r e  N A S  o b j e c t i v e s  a re :  
o Fas te r  communica t ions  n a t i o n w i d e  u s i n g  new f i b e r  o p t i c  

t e c h n o l o g y .  
o More a d v a n c e d  g r a p h i c s .  

Advanced g r a p h i c  d i s p l a y s  do n o t  replace n u m e r i c a l  

s o l u t i o n s .  However,  t h e y  p r o v i d e  a p o w e r f u l  t o o l  f o r  q u i c k  
a s s e s s m e n t  of a g i v e n  s o l u t i o n .  I n  a e r o n a u t i c s ,  f o r  example ,  i t  
is f r e q u e n t l y  p o s s i b l e  t o  assess t h e  d i f f e r e n c e  be tween  a p o o r  
and good d e s i g n  e n t i r e l y  based  on t h e  compute r  g r a p h i c  r e a d - o u t .  

o Improved mass s torage . ;  i. e . ,  l a r g e - v o l u m e ,  l ong- t e rm 
s t o r a g e  of d a t a ,  w i t h  r a p i d  access. 

o R e s e a r c h  on advanced  s u p e r c o m p u t e r  a r c h i t e c t u r e s .  
V a r i o u s  k i n d s  o f  p a r a l l e l  p r o c e s s i n g  schemes  are c u r r e n t l y  

p r o m i s i n g .  
o R e s e a r c h  on p a r a l l e l  p r o c e s s i n g  p r o g r a m s  (sof tware)  o f  

v a r i o u s  t y p e s .  
C u r r e n t  NAS p r o j e c t s  i n c l u d e  d e s i g n i n g  a crew e s c a p e  s y s t e m  

f o r  t h e  s p a c e  s h u t t l e ,  and r e d e s i g n i n g  t h e  s h u t t l e ' s  main  e n g i n e  
f o r  be t t e r  e f f i c i e n c y ,  a l l o w i n g  greater p a y l o a d s  t o  be car r ied  
i n t o  o r b i t .  

NAS a l s o  w i l l  be u s e d  t o  s t u d y  a i r c r a f t  m o t i o n  a t  h i g h  
a n g l e s  o f  a t t ack .  D u r i n g  r a p i d  m a n e u v e r i n g  a t  extreme a t t i t u d e s ,  
l o s s  o f  l i f t  and  c o n t r o l  of an  a i r c r a f t  may o c c u r .  

MAS w i l l  b e  u s e d  f o r  h e l i c o p t e r  d e s i g n ,  which  i n v o l v e s  
complex f l o w  f i e l d  p h y s i c s ,  s i n c e  h e l i c o p t e r  r o t o r s  are u s e d  f o r  
b o t h  p r o p u l s i o n  and  l i f t .  The moving r o t o r s  a l s o  c r e a t e  w a k e s ,  
which s u c c e e d i n g  b l a d e s  p l o u g h  i n t o ,  c r e a t i n g  n o i s e  and  l i m i t i n g  
f o r w a r d  s p e e d .  Advanced h e l i c o p t e r  d e s i g n  is s o  h i g h l y  complex 
much work w i l l  have  t o  wait u n t i l  t h e  n e x t - g e n e r a t i o n  
s u p e r c o m p u t e r ,  c u r r e n t l y  re fe r red  t o  as  HSP-2 ( H i g h  Speed  
P r o c e s s o r - 2 ) ,  i s  a v a i l a b l e .  

-more- 
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NAS a l s o  w i l l  b e  u s e d  t o  s t u d y  c o r r o s i o n  and  o t h e r  e f f e c t s  
of a m b i e n t  o x y g e n  on  t h e  s u r f a c e  o f  v e h i c l e s .  The  NAS s t u d i e s  
w i l l  p r e d i c t  t h e  e f f e c t  of o x i d a t i o n  on d i f f e r e n t  ma te r i a l s  a n d  
s u r f a c e s .  

Two c u r r e n t  a s t r o p h y s i c s  p r o j e c t s  f o c u s  on m o d e l i n g  t h e  

h y d r o l o g i c a l  c y c l e  and  a t m o s p h e r i c  c i r c u l a t i o n  on  Mars. A t h i r d  
p r o j e c t  w i l l  mode l  t h e  f o r m a t i o n  a n d  e v o l u t i o n  of  g a l a x i e s .  

A d v a n c e s  i n  l o g i c  a n d  memory c h i p s  h a v e  p a v e d  t h e  way f o r  
s u p e r f a s t  c o m p u t i n g  ra tes .  B u t  t h e  r a t e  of c o m p u t a t i o n  i s  
l i m i t e d  by t h e  time i t  takes f o r  t h e  i m p u l s e s  t o  p a s s  from o n e  
c h i p  t o  a n o t h e r .  T h e o r e t i c a l l y ,  i m p u l s e s  c a n  t r a v e l  down a wire  

a t  s p e e d s  c lose  t o  t h e  s p e e d  of  l i g h t .  So p a c k i n g  c h i p s  c l o s e  
t o g e t h e r  w i t h  s h o r t  i n t e r c o n n e c t i n g  c a b l e s  w i l l  p r o d u c e  f a s t  
c o m p u t e r s .  The  Cray-2 a c h i e v e s  i t s  s u p e r  s p e e d  from c l o s e l y  
p a c k e d  c h i p s .  B u t  c r o w d i n g  a n d  h i g h  power b u i l d  up hea t  i n  a 
small  s p a c e ,  s o  t h e  d e n s e l y  p a c k e d  c h i p s  c o u l d  damage each 
o t h e r .  The  Cray-2 is  t h e  f i r s t  c o m p u t e r  t o  h a v e  i t s  c h i p s  
t o t a l l y  immersed  i n  a n  i n e r t  f l u i d  t h a t  d r a w s  away excess h e a t .  
T h e  f l u i d ,  w h i c h  i s  t h e  same s u b s t a n c e  u s e d  as a n  a r t i f i c i a l  
p l a s m a  t o  r e p l a c e  human b l o o d ,  is n o n - c o n d u c t i v e  a n d  w i l l  n o t  
damage t h e  c h i p s .  Ea r l i e r  c o m p u t e r s  u s e d  f o r c e d  a i r  o r  o t h e r  
c o o l i n g  s y s t e m s  t o  c o n t r o l  e x c e s s  h e a t  b u i l d u p .  

NAS is h o u s e d  i n  a t w o - s t o r y  9 0 , 0 0 0  s q .  f o o t  f a c i l i t y  wh ich  
is e q u i p p e d  w i t h  an a r r a y  of s y s t e m s  f o r  t h e  o p t i m a l  f u n c t i o n i n g  
of c o m p u t e r s .  The s t r u c t u r e  h a s  o v e r  30 ,000  s q u a r e  f ee t  of 
c o m p u t e r  f l o o r ,  i n c l u d i n g  a m a i n  c o m p u t e r  area of  1 5 , 0 0 0  s q u a r e  
f ee t .  To s u p p o r t  t h i s  e q u i p m e n t  and  p e r s o n n e l ,  t h e r e  i s  o v e r  9 .5  
megawatts of power and  2 , 8 0 0  t o n s  of c o o l i n g .  

F e b r u a r y  2 7 ,  1987 
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NASA SELECT P R O G R A M M I N G  

f o r  Tuesday ,  March 1 0 ,  1987 

1 : O O  p.m.-3:30 p.m. EST 

(Sa tcom F2R, t r a n s p o n d e r  13, 
C-band, f r e q e n c y  39-60 M H Z . )  

To: TV E d i t o r s  

NASA's NAS s u p e r c o m p u t e r  s y s t e m  w i l l  go f u l l y  o p e r a t i o n a l  on 
Monday, March 9 .  

T h i s  w i l l  m a r k  a new era  i n  many t y p e s  o f  s c i e n t i f i c  a n d  
t e c h n i c a l  r e s e a r c h .  The  NAS s y s t e m  f o r  t h e  f i r s t  time h a s  t h e  
power t o  r e p l a c e  in fo rmed  judgemen t s  w i t h  d e t a i l e d  c a l c u l a t i o n s  
i n  many s c i e n t i f i c  f i e l d s  i n v o l v i n g  h i g h l y  complex phenomena. 

T h i s  means s c i e n t i s t s  c a n  watch r e a l  a i r f l o w  a r o u n d  p roposed  
new a i r c r a f t  o r  s p a c e c r a f t ,  w e a t h e r  s y s t e m s  i n  a c t i o n ,  o r  
g a l a c t i c  c o l l i s i o n s .  T h i s  i s  new i n  s c i e n t i f i c  h i s t o r y ,  and 
s h o u l d  p r o d u c e  m a j o r  f i n d i n g s .  

NAS i s  a c o n t i n u o u s l y  e v o l v i n g  s y s t e m ,  t h e  w o r l d ' s  most  
advanced .  I t  c u r r e n t l y  d o e s  a q u a r t e r  b i l l i o n  c o m p u t a t i o n s  p e r  
s econd  ( c p s ) ,  and t h i s  y e a r  w i l l  up t h i s  r a t e  t o  a b i l l i o n  c p s ,  
w i t h  t e n  b i l l i o n  e x p e c t e d  i n  a decade .  

NAS i s  a n a t i o n a l  f a c i l i t y ,  l o c a t e d  a t  N A S A ' s  A m e s  Research 
C e n t e r ,  Mounta in  View, CA. I t  w i l l  h e l p  m a i n t a i n  U.S. l e a d e r s h i p  
i n  a e r o n a u t i c s ,  our  c u r r e n t  l a rges t  e x p o r t  ( e x c e p t  
a g r i c u l t u r e ) .  I t  w i l l  have  a major r o l e  i n  d e s i g n  of t h e  p l a n n e d  



airfield-to-orbit U.S. aerospace plane, in computational 
chemistry, astrophysics, materials and biological research, 
genetics, and other disciplines. 

A major Symposium will be held at Ames on the afternoon of 
March 9 to assess the significance of the NAS capability and of 
advanced computer systems in general. This will cover economic, 
scientific, and social consequences of advanced computation 
technology. Programming will include dramatic accompanying 
graphics. 

Television transmission of the March 9, NAS Symposium will 
be delayed until Tuesday, March 10. Transmission will occur from 
1:30-3:30 p.m. EST, March 10. 

Stations, cable systems, and others can pick the programming 
off the satellite (Satcom F2R, transponder 13,  C-band, frequency 
39-60 M H Z ) .  Networks and local stations in Washington, DC can 
come to television operation control at NASA headquarters. Feeds 
are also available at NASA Dryden, Johnson Space Center, JPL, and 
Kennedy Space Center. 

For information on the NASA Select broadcast, contact Les 
Gaver, NASA headquarters, Washington, DC (202-453-8372) .  

S YMP OS I UM 

Shaping the Future 

A new era in scientific computing 

Welcoming Address 

William F. Ballhaus, Jr., Director, NASA's Ames Research 
Center 

Introduction 

Raymond S. Colladay, Associate Administrator for Aeronautics 
and Space Technology, NASA Headquarters 

Speakers 

Designing the Future in Aeronautics and Aerospace Transportation 

Dean Thornton, President, Boeing Commercial Airplane Company 

Supercomputing and the Blueprint for the Space Frontier 

Thomas Paine, Thomas Paine Associates, Chairman, 
National Commission on Space 



Technology and the Search for Extraterrestrial Intelligence 

Bernard M. Oliver, Chief, Search for Extraterrestrial 
Intelligence (SETI) Office 

New Tool s  for Visualizing the Future 

Gary Demos, Whitney/Demos Productions 
(Mr. Demos will show animated footage from major motion 
pictures generated by supercomputers.) 

Human Aspects of the Revolution in Supercomputing 

David Perlman, Associate Editor and Science Editor, 
San Francisco Chronicle 
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F l e t c h e r  N e w s  O p p o r t u n i t y  

To E d i t o r s :  

N A S A ' s  N A S  s u p e r c o m p u t e r  s y s t e m  w i l l  go f u l l y  o p e r a t i o n a l  on 
Monday, March 9 .  

T h i s  w i l l  mark  a new e ra  i n  many areas of r e s e a r c h .  The NAS 
s y s t e m  f o r  t h e  f i rs t  time h a s  t h e  power t o  r e p l a c e  in fo rmed  
t e c h n i c a l  j udgmen t s  w i t h  d e t a i l e d  c a l c u l a t i o n s  i n  many s c i e n t i f i c  
f i e l d s  which  i n v o l v e  h i g h l y  complex phenomena. 

T h i s  means r e s e a r c h e r s  c a n  watch  r e a l  a i r f l o w  a r o u n d  
p r o p o s e d  new a i r c r a f t  o r  s p a c e c r a f t ,  weather s y s t e m s  i n  a c t i o n ,  
o r  g a l a c t i c  c o l l i s i o n s .  T h i s  i s  new i n  s c i e n t i f i c  h i s t o r y ,  and 
s h o u l d  p r o d u c e  ma jo r  f i n d i n g s .  

N A S  is a c o n t i n u o u s l y  e v o l v i n g  s y s t e m ,  t h e  w o r l d ' s  most  
advanced .  I t  c u r r e n t l y  does a q u a r t e r  b i l l i o n  c o m p u t a t i o n s  p e r  
s econd  ( c p s ) ,  and t h i s  y e a r  w i l l  up t h e  r a t e  t o  a b i l l i o n  c p s ,  
w i t h  t e n  b i l l i o n  e x p e c t e d  i n  a decade. 

N A S  is  a n a t i o n a l  f a c i l i t y ,  l o c a t e d  a t  N A S A - A m e s .  I t  w i l l  
h e l p  m a i n t a i n  U.S. l e a d e r s h i p  i n  a e r o n a u t i c s ,  o u r  c u r r e n t  l a r g e s t  
e x p o r t  ( e x c e p t  a g r i c u l t u r e ) .  I t  w i l l  have  a m a j o r  r o l e  i n  d e s i g n  
o f  t h e  p l a n n e d  a i r f i e l d - t o - o r b i t  U.S. a e r o s p a c e  p l a n e ;  i n  
c o m p u t a t i o n a l  c h e m i s t r y ,  a s t r o p h y s i c s ,  g e n e t i c s ,  and elsewhere. 

D r .  James C. F l e t c h e r ,  N A S A  A d m i n i s t r a t o r ,  w i l l  be  a t  A m e s  
f o r  e v e n t s  mark ing  t h e  NAS c a p a b i l i t y .  He w i l l  be a v a i l a b l e  f o r  
West Coas t  and o the r  media t o  answer  q u e s t i o n s  on s u c h  s u b j e c t s  
as t h e  U.S. S p a c e  S t a t i o n ,  N A S A ,  and s p a c e - r e l a t e d  mat ters .  

245.  The o p p o r t u n i t y  t o  meet w i t h  D r .  F l e t c h e r  w i l l  be  from 
12:30 t o  1:00 p.m., Monday, March 9, A u d i t o r i u m ,  B l d g .  N-258. 

N A S  p r e s s  e v e n t s  b e g i n  w i t h  t h e  9 :30  a.m. b r i e f i n g ,  B ldg .  

R e p o r t e r s  s h o u l d  come t o  t h e  pas s  o f f i c e  a t  t h e  N A S A  g a t e  o f  
M o f f e t t  F i e l d ,  and w i l l  be  d i r e c t e d  from there .  
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THREE EXPERIMENTS SELECTED FOR COMET INVESTIGATION 
T h r e e  e x p e r i m e n t s  s u b m i t t e d  by s c i e n t i f i c  teams a t  N A S A ' s  

A m e s  Research C e n t e r ,  Mounta in  V i e w ,  C a l i f . ,  have  been  s e l e c t e d  
by a n  i n t e r n a t i o n a l  p a n e l  of  s c i e n t i s t s  f o r  p a r t i c i p a t i o n  i n  t h e  

s t u d y  o f  comet s .  

c o n s i d e r e d  f o r  l a u n c h  i n  t h e  ea r ly  1990 's ,  w i l l  b e  t h e  f i r s t  o f  
t h e  new M a r i n e r  M a r k  I1 s e r i e s  o f  s p a c e c r a f t .  I t  w i l l  r e n d e z v o u s  
w i t h  a s h o r t - p e r i o d  comet s e v e r a l  y e a r s  a f t e r  l a u n c h  and  f l y  w i t h  
t h a t  comet from n e a r  a p h e l i o n  t h r o u g h  p e r i h e l i o n ,  a p e r i o d  o f  
t h ree  t o  f o u r  years .  The p r i n c i p a l  m i s s i o n  o b j e c t i v e  is  t o  
c h a r a c t e r i z e  t h e  n u c l e u s  o f  t h e  comet .  D u r i n g  f l i g h t  t o  t h e  
comet ,  t h e  spacecraf t  would f l y  by an  a s t e r o i d ,  a l l o w i n g  
r e c o n n a i s s a n c e - t y p e  s c i e n c e  t o  be  c o n d u c t e d .  

e x p e r i m e n t  ( C I D E X ) ,  t h e r m a l  i n f r a r e d  r a d i o m e t e r  e x p e r i m e n t  
( T I R E X )  and a n  i n t e r d i s c i p l i n a r y  s c i e n t i s t  f o r  e x o b i o l o g y  ( I D S ) .  

Sherwood Chang, Theodore  Bunch and  James P o l l a c k ,  a l l  f rom Ames, 
a l o n g  w i t h  s e v e n  o t h e r  c o - i n v e s t i g a t o r s  f rom v a r i o u s  
u n i v e r s i t i e s ,  i n d u s t r y  and  N A S A .  The  C I D E X  i n s t r u m e n t  i s  
d e s i g n e d  t o  c a p t u r e  and  a n a l y z e  d u s t ,  i ces  and gases e v o l v e d  from 
t h e  comet as t h e  coma and t a i l  d e v e l o p  d u r i n g  i t s  pass a r o u n d  t h e  
Sun.  

The Comet Rendezvous  A s t e r o i d  F l y b y  ( C R A F )  m i s s i o n ,  b e i n g  

A m e s '  t h r e e  CRAF p r o p o s a l s  are:  The c o m e t a r y  i ce  and d u s t  

C I D E X  was p r o p o s e d  by Glenn  Carle, B o n n i e  J .  O'Hara, 

- more - . I .  6 
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The  T I R E X  e x p e r i m e n t  was p r o p o s e d  by Ames D r s .  F r a n c i s c o  
P . J .  Valero, Jesse Bregman, C h r i s t o p h e r  P .  McKay, J e f f r e y  N .  
Cuzz i  and Michael W. Werner ,  a l o n g  w i t h  two o t h e r  co- 
i n v e s t i g a t o r s .  T I R E X  w i l l  d i r e c t l y  m e a s u r e  t h e  thermal e m i s s i o n  
and t h e  s c a t t e r i n g  o f  s o l a r  r a d i a t i o n  from t h e  comet .  T h i s  w i l l  
g r e a t l y  e n h a n c e  u n d e r s t a n d i n g  o f  t h e  r a d i a t i v e  e f f e c t s  of 
t h e c o m e t  and a l low f o r  r e f i n e m e n t  of  comet e n e r g y  b u d g e t  
mode l s .  S p e c t r a l l y  r e s o l v e d  o b s e r v a t i o n s  o f  t h e  comet  a l s o  w i l l  
p r o v i d e  i n f o r m a t i o n  on t h e  c o m p o s i t i o n  and p a r t i c l e  s i z e  
d i s t r i b u t i o n  o f  t h e  coma d u s t .  

T h e  I D S  f o r  E x o b i o l o g y  was p roposed  by D r .  C h r i s t o p h e r  

McKay. E x o b i o l o g y  is t h e  s t u d y  o f  t h o s e  chemical p r o c e s s e s  and  
p h y s i c a l  e v e n t s  t h a t  l e d  t o  t h e  a p p e a r a n c e  of l i f e  i n  t h e  

u n i v e r s e .  I n c l u d e d  is cosmic h i s t o r y  of c a r b o n  and  o t h e r  
b i o l o g i c a l l y  i m p o r t a n t  e l e m e n t s ,  chemical e v o l u t i o n  o f  t h e  f i rs t  
biochemical s y s t e m s  and t h e  e a r l y  o r i g i n  and e v o l u t i o n  of l i f e .  
McKay's r o l e  is  t o  r e p r e s e n t  t h e  s c i e n t i f i c  i n t e r e s t  o f  
e x o b i o l o g y  t h r o u g h o u t  t h e  m i s s i o n .  He w i l l  assist CRAF 
i n s t r u m e n t  teams and p r o j e c t  s c i e n c e  g r o u p s ,  and a i d  i n  CRAF 
f l i g h t  da ta  i n t e r p r e t a t i o n ,  t o  e n s u r e  t h a t  e x o b i o l o g y  s c i e n c e  
o b j e c t i v e s  are i n c l u d e d .  McKay w i l l  a l s o  seek t o  d e t e r m i n e  t h e  

o r g a n i c  c o n t e n t  o f  t h e  n u c l e u s ;  u n d e r s t a n d  t h e  d i s t r i b u t i o n  o f  
t h e  b i o g e n i c  e l e m e n t s  and t h e i r  compounds i n  t h e  n u c l e u s  and  
d e t e r m i n e  t h e  dynamic e v o l u t i o n  o f  t h e  b i o g e n i c  e l e m e n t s  i n  t h e  
n u c l e u s  d u r i n g  a p p r o a c h  t o  t h e  Sun.  

managed by N A S A ' s  J e t  P r o p u l s i o n  L a b o r a t o r y ,  P a s a d e n a ,  C a l i f .  
The Comet Rendezvous  As te ro id  F l y b y  ( C R A F )  m i s s i o n  s t u d y  i s  

A p r i l  23,  1987 
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P I O N E E R  9 SPACECRAFT DEAD AT 18  Y E A R S  -- ONE OF FIRST 

INTERPLANETARY PROBES 

N A S A ' s  P i o n e e r  9 s p a c e c r a f t ,  which h a s  o r b i t e d  t h e  Sun f o r  

a l m o s t  two decades, was declared o f f i c i a l l y  o u t  o f  o p e r a t i o n  
t o d a y ,  a f t e r  a f i n a l  a t t e m p t  t o  c o n t a c t  i t  was u n s u c c e s s f u l .  

1983.  Over t h e  n e x t  t h ree  y e a r s ,  c o n t r o l l e r s  made a number o f  
a t t e m p t s  t o  reach t h e  s p a c e c r a f t  when equ ipmen t  a v a i l a b i l i t y  and 
t h e  p o s i t i o n s  o f  t h e  E a r t h ,  Sun ,  and s p a c e c r a f t  p e r m i t t e d ,  b u t  
t h e y  were u n a b l e  t o  p i c k  up a s i g n a l .  

The l a s t  s i g n a l  from P i o n e e r  9 was r e c e i v e d  on May 1 8 ,  

On March 3 ,  1987,  i n  a l a s t - d i t c h  a t t e m p t  t o  r e v i v e  t h e  

s p a c e c r a f t ,  e n g i n e e r s  a t  NASA's Ames Research C e n t e r  i n  Mounta in  

V i e w ,  C a l i f .  u s e d  a wide v a r i e t y  o f  c o m b i n a t i o n s  o f  t r a n s m i t t e r s ,  
a n t e n n a s  and r e c e i v e r s ,  i n c l u d i n g  an  e s p e c i a l l y  s e n s i t i v e  
r e c e i v e r  d e v e l o p e d  f o r  N A S A ' s  Search F o r  E x t r a t e r r e s t r i a l  
I n t e l l i g e n c e .  E i g h t y  command s e q u e n c e s ,  t o t a l i n g  270 comands,  
were t r a n s m i t t e d  t o  t h e  s p a c e c r a f t .  However,  no s i g n a l  was 
de tec ted .  

The f i n a l  a t t e m p t  t o  r e a c h  P i o n e e r  9 came 18 y e a r s  a f t e r  i t  
was l a u n c h e d ,  on November 8 ,  1968.  The spacec ra f t  had g r e a t l y  
o u t l a s t e d  e x p e c t a t i o n s ,  s i n c e  i t s  r e q u i r e d  d e s i g n  l i f e t i m e  was 
s i x  months .  " P i o n e e r  9 was a t e r r i f i c  s p a c e c r a f t  which  hung i n  
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t h e r e  and s e n t  u s  good da ta  f o r  y e a r s , "  s a i d  P i o n e e r  P r o j e c t  
C h i e f  R i c h a r d  Fimmel,  o f  N A S A - A m e s .  

P i o n e e r  9 was one  o f  a f l e e t  o f  f o u r  N A S A  spacec ra f t  w h i c h  

h a v e  o r b i t e d  t h e  Sun s i n c e  t h e  l a t e  1 9 6 0 ' s .  P i o n e e r  9 and  i t s  
sister s p a c e c r a f t ,  P i o n e e r s  6 ,  7 and 8 ,  were among t h e  e a r l i e s t  
i n t e r p l a n e t a r y  p r o b e s  (spacecraf t  which o r b i t  o r  f l y  by s o l a r  
s y s t e m  b o d i e s  beyond t h e  E a r t h  and Moon). P i o n e e r s  6 ,  7 and 8 
c o n t i n u e  t o  f u n c t i o n .  

T h e  s o l a r - o r b i t i n g  P i o n e e r s  made t h e  f i r s t  d e t a i l e d ,  

c o m p r e h e n s i v e  measu remen t s  o f  t h e  so la r  wind,  s o l a r  m a g n e t i c  
f i e l d ,  and c o s m i c  rays.  S i n c e  t h e  Sun is  t h o u g h t  t o  be  t y p i c a l  
of many stars i n  t h e  u n i v e r s e ,  t h e  P i o n e e r  da ta  p r o v i d e d  i n s i g h t s  
i n t o  s t e l l a r  p r o c e s s e s .  U n t i l  1972,  t h e  P i o n e e r s  a l s o  s u p p l i e d  
p r a c t i c a l  data on s o l a r  storms w h i c h  i m p a c t  communica t ions  and 
power on E a r t h .  The f o u r  P i o n e e r s  have  r a r e l y  been  t racked  i n  
r e c e n t  y e a r s ,  s i n c e  newer m i s s i o n s  have  r e q u i r e d  time on  N A S A ' s  
Deep Space Network a n t e n n a s .  

L i k e  a t i n y  p l a n e t ,  P i o n e e r  9 c i r c l e d  t h e  Sun 22 times, 
c o v e r i n g  11  b i l l i o n  miles. I t s  297-day o r b i t  r a n g e d  from w i t h i n  
70 m i l l i o n  miles t o  90 m i l l i o n  miles  from t h e  Sun ( j u s t  i n s i d e  
E a r t h ' s  o r b i t ) .  The 148-pound spacecraf t  s e n t  4 .25 b i l l i o n  b i t s  

o f  da ta  back t o  E a r t h  d u r i n g  i t s  o p e r a t i o n a l  l i fe t ime.  "We're 
s o r r y  t o  l o s e  P i o n e e r  9 ,  b u t  it had i ts  day i n  t h e  S u n , "  
commented P i o n e e r  e n g i n e e r  R o b e r t  J a c k s o n .  

d u e  t o  an  e l e c t r i c a l  s h o r t - c i r c u i t  c a u s e d  by a worn-out  p a r t .  A 

r e m o t e  p o s s i b l i t y  is t h a t  t h e  s p a c e c r a f t  was h i t  by a meteor. 

a re  s o l a r - p o w e r e d ,  have  t u r n e d  t h e m s e l v e s  o f f  d u e  t o  c i r c u i t  
o v e r l o a d  when a t  t h e i r  f a r thes t  from t h e  Sun.  However, u n t i l  
now, m i s s i o n  c o n t r o l l e r s  had always been  a b l e  t o  command t h e  
spacecraf t  back on  by r a d i o  s i g n a l .  P i o n e e r  9 w i l l  c o n t i n u e  t o  
o r b i t  t h e  Sun i n d e f i n i t e l y ,  b u t  i n  a l l  l i k e l i h o o d  w i l l  n e v e r  

E n g i n e e r s  s p e c u l a t e d  t h a t  P i o n e e r  9 ' s  demise  c o u l d  have  b e e n  

A s  t h e y  h a v e  a g e d ,  a l l  f o u r  s o l a r - o r b i t i n g  P i o n e e r s ,  which 



a g a i n  t r a n s m i t  d a t a  t o  E a r t h .  
P i o n e e r  9 ' s  a c c o m p l i s h m e n t s  i n c l u d e  d e t e r m i n i n g  t h e  

s t r u c t u r e  and  flow of t h e  so la r  wind,  t h e  m i l l i o n - m i l e - a n - h o u r  
stream of i o n i z e d  gases which s p i r a l s  o u t  from t h e  Sun .  P i o n e e r  
9 and t h e  o t h e r  s o l a r - o r b i t i n g  P i o n e e r s  a l s o  measu red  t h e  t w i s t e d  

m a g n e t i c  f i e l d s  t h r e a d i n g  t h e  s o l a r  wind ,  and t h e  h i g h - e n e r g y  
p a r t i c l e  streams which  f o l l o w  t h e  c o u r s e  of t h e  m a g n e t i c  f i e l d  

o u t  from t h e  Sun.  
B e f o r e  t h e  P i o n e e r  f i n d i n g s ,  t h e  s o l a r  wind was t h o u g h t  t o  

be  a g e n t l e ,  s t e a d y  f low.  I n s t e a d ,  t h o u g h  i t  i s  f a r  more d i f f u s e  
t h a n  a n y  vacuum created on E a r t h ,  t h e  P i o n e e r s  found a r e g i o n  o f  
g r e a t  t u r b u l e n c e ,  w i t h  f a s t - m o v i n g  streams c o n t i n u a l l y  p l o u g h i n g  
t h r o u g h  s lower  o n e s ,  c r e a t i n g  shock  waves.  "We f o u n d  t h a t  

i n t e r p l a n e t a r y  s p a c e  is a n  e x c i t i n g  p l a c e , "  s a i d  Hal C o l l a r d  o f  
N A S A - A m e s ,  ch i e f  of s c i e n c e  f o r  P i o n e e r s  6 - 9 .  

The P i o n e e r s  a l s o  s t u d i e d  t h e  numbers  and  d i f f e r e n t  t y p e s  o f  
c o s m i c  r a y s  and  showed how t h e y  v a r y  w i t h  t h e  s o l a r  c y c l e .  
Masses of d a t a  on s o l a r  wind phenomena l e d  t o  b e t t e r  
u n d e r s t a n d i n g  o f  t h e  s o l a r  c o r o n a ,  from which t h e  s o l a r  wind 
b o i l s  o f f  i n t o  i n t e r p l a n e t a r y  s p a c e .  

When p o s i t i o n e d  b e h i n d  t h e  S u n ,  t h e  P i o n e e r s  h e l p e d  p r e d i c t  
s o l a r  s t o r m s ,  b e c a u s e  t h e y  c o u l d  see e v e n t s  on t h e  s o l a r  s u r f a c e  
up t o  two weeks b e f o r e  t h e s e  became v i s i b l e  on E a r t h .  T h e s e  huge 
b u r s t s  of so la r  wind b u f f e t  and d i s t o r t  E a r t h ' s  m a g n e t i c  f i e l d ,  
t h r o w i n g  c i r c u i t  breakers  and  c a u s i n g  power b l a c k - o u t s .  Such  
g e o m a g n e t i c  s torms  a re  a l s o  t h o u g h t  t o  t r i g g e r  some of  E a r t h ' s  
l ong- t e rm w e a t h e r .  I n  t h e  p a s t ,  t h e  P i o n e e r s  were u s e d  t o  
p r e d i c t  so l a r  s t o r m s  f o r  a b o u t  1 , 0 0 0  u s e r s ,  i n c l u d i n g  t h e  F.A .A . ,  

power and communica t ions  compan ies  and  t h e  m i l i t a r y .  
D u r i n g  t h e  A p o l l o  l u n a r  l a n d i n g s ,  t h e  P i o n e e r s  p r o v i d e d  

h o u r l y  r e p o r t s  of s o l a r  a c t i v i t y  t o  A p o l l o  m i s s i o n  c o n t r o l .  T h e  
i n f o r m a t i o n  g u a r d e d  a g a i n s t  t h e  u n e x p e c t e d  a r r i v a l  o f  i n t e n s e  
showers  of s o l a r  p r o t o n s  which  c o u l d  have  been  d a n g e r o u s  t o  

-more- 
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a s t r o n a u t s  on t h e  Moon. 
I n  Augus t ,  1972,  d u r i n g  t h e  most i n t e n s e  s o l a r  s t o r m  ever 

r e c o r d e d ,  P i o n e e r  9 was f o r t u i t o u s l y  a l i g n e d  w i t h  P i o n e e r  10 ,  

which was 132 m i l l i o n  miles away, on i t s  way t o  J u p i t e r .  T h e  two 
spacecraf t  measu red  t h e  same masses o f  g a s  u p s t r e a m  and 
downst ream,  p r o v i d i n g  i n v a l u a b l e  data  f o r  s o l a r  p h y s i c s .  T h e i r  
f i n d i n g s  showed t h a t  t h e  gases l o s t  h a l f  t h e i r  s p e e d  b u t  
i n c r e a s e d  d r a m a t i c a l l y  i n  t e m p e r a t u r e ,  i n d i c a t i n g  t h a t  t h e  s o l a r  
wind c o n v e r t s  much of i t s  motion e n e r g y  i n t o  t h e r m a l  e n e r g y .  
D u r i n g  t h e  c a t a c l y s m ,  P i o n e e r  9 measured  t h e  h i g h e s t  s o l a r  wind 
s p e e d s  e v e r  known. 

The P i o n e e r s ,  which paved  t h e  way f o r  l a t e r  i n t e r p l a n e t a r y  
p r o b e s ,  were d e s i g n e d  as r u g g e d ,  r e l a t i v e l y  s i m p l e ,  s p a c e c r a f t .  
Besides t h e  e a r l y  P i o n e e r s  i n  solar  o r b i t ,  t h r e e  o t h e r  P i o n e e r s  
c o n t i n u e  t o  f u n c t i o n  well .  P i o n e e r s  10 and 1 1 ,  w h i c h  were t h e  
f i r s t  s p a c e c r a f t  t o  p a s s  t h r o u g h  t h e  a s t e r o i d  b e l t  and reach 
J u p i t e r ,  are now h e a d i n g  o u t  t o  i n t e r s t e l l a r  s p a c e  on o p p o s i t e  
s i d e s  o f  t h e  s o l a r  s y s t e m .  P i o n e e r  12 c o n t i n u e s  t o  o r b i t  Venus,  
as it  h a s  s i n c e  1978,  s e n d i n g  back data  on t h e  p l a n e t ' s  
a t m o s p h e r i c  c i r c u l a t i o n  and  c l o u d  banks .  

Mounta in  V i e w ,  Ca l i f .  They were b u i l t  by T R W ,  I n c . ,  o f  Redondo 
Beach, Ca l i f .  

The P i o n e e r s  are managed by NASA's Ames Research C e n t e r ,  i n  

March 4 ,  1987 
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N A S A ' s  VENUS OHBITEI? TO B E G I N  SIX WEEK S T U D Y  OF COMET WILSON 

N A S A ' s  P i o n e e r  1 2  s p a c e c r a f t ,  o r b i t i n g  P l a n e t  V e n u s ,  w i l l  

b e g i n  soon s i x  weeks o f  m e a s u r e m e n t s  o f  t h e  n e w l y - d i s c o v e r e d  
Cornet W i l s c n ,  a s  tile ccmet s t r e a k s  by Venus and  a r c s  pa ; t  t h e  

s u n .  
C o n t r o l l e r s  at NAS.'i's Ames R e s e a r c h  Center -  i n  M c u n t a i n  View, 

C a l i f . ,  w i l l  t r z c k  LIS? P i o n e e r  12 t o  t r a c k  W i l s o n  from Plarch 1 4 -  

21, t h e n  s t o p  fclr t e n  d a y s  when t h e  comet  d i p s  b e n e a t h  t h e  p l a n e  
of' t h e  s o l a r  s y s t e m  a n d  t h e  s p a c e c r a f t ' s  f i e l d  o f  v i e w .  

u n t i l  A p r i l  30.  T h i s  p e r i o d  i n c l u d e s  t h e  c o m e t ' s  c l o s e s t  
a p p r o a c h  t a  t h e  s u n  ( p e r i h e l i o n )  on  A p r i l  2 0 .  The comet  w i l l  b e  
t r a c k e d  f o r  20 h o u r s  a d a y  d u r i n g  t h e  o b s e r v a t i o n  p e r i o d s .  

PhD. c a n d i d a t e  a t  t h e  C a l i f o r n i a  I n s t i t u t e  o f  T e c h n o l o g y ,  i s  
t h o u g h t  t o  b e  a f r e s h  cornet e m b a r k i n g  on i t s  f i r s t  v i s i t  t o  t h e  
s o l a r  sys te r r , .  F r e s h  ccmets a r e  of s p e c i a l  i n t e r e s t  t o  
r e sea rche r s  b e c a u s e  t h e y  h a v e  n o t  b e e n  n o d i f i e d  by t h e  S U R .  

T h e s e  comets p r o v i d e  a b e t t e r  r e c o r d  of  p r i m i t i v e  c o n d i i i o f l s  i n  
t h e  s o l a r .  s y s t e m .  

P i o n e e r  12  w i l l  niecsure t h e  r a t e  o f  x a t e r  e v a p o r a t i o n  from 
t h e  c o m e t ' s  n u c l e u s  and  t h e  amount  o f  c a r b o n  and  oxygeri ? m i t t e d ,  

P i o n e e r  12 w i l l  r e s u m e  o b s e r v a t i o n s  on March 31 m d  c o n t i n u e  

W i l s o n ,  d i s c o v e r e d  i n  A u g u s t  1986 by C h r i s t i n e  W i l s o n ,  a 

T 
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by s t u d y i n g  t h e  cornet i n  t h e  u l t r a v i o l e t  p o r t i o n  o f  t h e  

e l e c t r o m a g n e t i c  s p e c t r u m .  The s p a c e c r a f t ' s  o b s e r v a t i o n s ,  t h e  

most e x t e n s i v e  u l t r a v i o l e t  m e a s u r e m e n t s  o f  Comet W i l s o n ,  may a l s o  
i n d i c a t e  t h e  r a t e  o f  r o t a t i o n  of  t h e  comet ' s  n u c l e u s .  A d d e d  t o  
P i o n e e r ' s  d a t a  on o t h e r  comets of v a r y i n g  ages ,  t h e  o b s e r v a t i o n s  
w i l l  p r o v i d e  i n f o r m a t i o n  o n  how c o m e t s  c h a n g e  o v e r  t ime.  

F r e s h  comets a re  t h c u g h t  t o  h a v e  a n  o u t e r  s k i n  of  c a r b o n -  
b e a r i n g  m o l e c u l e s .  T h i s  s k i n  i s  q u i c k l y  l o s t  upon  e x p o s u r e  t o  
t h e  s u n .  By o b s e r v i n g  t h e  r a t e  o f  c a r b o n  e v a p o r a t i o n  a n d  
c o m p a r i n g  i t  t o  t h e  water e v a p o r a t i o n  r a t e ,  t h e  P i o n e e r  
e x p e r i m e n t e r s  w i l l .  g a t h e r  d e t a i l e d  i n f o r m a t i o n  a b o u t  t h i s  
p r o c e s s .  

The  e x p e r i m e n t e r s  w i l l  a l s o  look  f o r  c a r b o n - r i c h  a n d  water- 
r i c h  o u t b u r s t s ,  w h i c h  would  i n d i c a t e  t h e  s u r f a c e  of  t h e  comet's 
n u c l e u s  Is p z t c h y ,  :lot u n i f o r m .  If  t h e  n u c l e u s  i s  n o t  c o n p e t e l y  
smooth,  t h e  r e sea rche r s  w i l l  b e  a b l e  t o  d e d u c e  t h e  : i u c l e u s '  

r o t a t i o n  r a t e  by z o t i n g  how o f t e n  t h e s e  o u t b u r s t s  r e a p p e a r .  
T h e  ! $ i l s ~ n  o b z ? r v a t i o n s  will m a r k  t h e  f o u r t h  t i n e  T i o n c e r  

1 2 ,  w h i c h  h a s  o b s e r v e d  Venus  s i n c e  1 9 7 8 ,  h a s  s t u d i e d  a comet. 
The  s p a c e c r a f t  s t u d i e d  H a l l e y  i n  i 9 8 6 ,  G i a c o b i n i - Z i n n e r  i n  1 9 6 5  
a n d  E n c k e ,  a comet  n e a r  t h e  e n d  o f  i t s  l i f e ,  i n  1984.  F i o n e e r  
w i l l  o b s e r v e  Encke  a g a i n  when t h e  comet r e - e n t e r s  t h e  i n n e r  s o l a r  
s y s t e m  i n  J u n ?  a n d  J u l y  1987. 

"Combin icg  t h e  d a t a  w i l l  p r o v i d e  a n  o p p o r t u n i t y  t o  s t u d y  
cornets i n  a l l  s t a g e s  o f  l i f e .  We' l l  h a v e  a u n i q u e  and  c o n s i s t e n t  
d a t a  s e t  on comets of  d i f f e r i n g  a g e s ,  from which  we c a n  s t u d y  t h e  

a c t i v i t y  and c o m p o s i t i c n a l  c h a n g 9 s  as  c o n e t s  e v o l v e ,  It  s a i d  c h i e f  
e x p e r i m e n t e r  I a n  S t e w a r t  o f  t h e  U n i v e r s i t y  o f  C o l o r a d o .  

u l t r a v i o l e t  measu re~ ien t s  of  t h e  C G Y C ~ .  U l t r a v i o l e t  m e a s u r e m e n t s  
c a n n o t  b e  made f r o r ~  Earth's sl ; r face because t h e  a t n o s p h e r e ' s  
ozone l a y e r  b l o c k s  cut n u c h  u l t r . a - J l o l e t  l i g h t .  E a r t h - o r b l  t i n g  
s p a c e c r a f t ,  s u c h  a s  t h e  I n t e r n a t i n n z l  U l t r a v i o l e t  E x p l o r e r ,  w i l l  

P i o n e e r ' s  s t u d y  o f  W i l s o n  will b e  t h e  o n l y  e x t e n d e d  

-more-- 

. -- 
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s c a n  W i l s o n  w i t h  h i g h l y - d e v e l o p e d  i c s t r u r n e n t s ,  o b s e r v i n g  a b r o a d  

r a n g e  o f  c h e m i c a l s ,  b u t  t hese  craf t ;  w i l l  o n l y  be a b l e  t o  m a k e  
b r i e f  o b s e r v a t i o n s ,  s i n c e  t h e y  c a n n o t  take time f rom t h e i r  
p r i m a r y  m i s s i o n s  t o  t o  o b s e r v e  s tars  a n d  g a l a x i e s .  'IOur 
i n s t r u m e n t  is  somewhat  c r u d e r ,  b u t  we w i l l  b e  a b l e  t o  make f a r  
l o n g e r  m e a s u r e m e n t s ,  e n a b l i n g  u s  t o  see  i m p o r t a n t  p a t t e r n s  and  
v a r i a t i o n s  o v e r  t ime,"  S t e w a r t  s a i d .  

J o h n  D y e r ,  of t h e  Ames P i o n e e r  p r o j e c t ,  s a i d  t h a t  b e c a u s e  
t h e  cornet's o r b i t  is  c l o s e  t o  t h e  r e g i o n  n o r m a l l y  t r a c k e d  by 
P i o n e e r - V e n u s ,  t h e  s p a c e c r a f t  w i l l  n e e d  t o  be  t u r n e d  j u s t  10 

d e g r e e s  t o  make t h e  o b s e r v a t i o n s ,  t h u s  u s i n g  o n l y  a m i n i m a l  
amount  of' t h e  o r b i t e r ' s  p r e c i o u s  f u e l  s u p p l y .  " W i l s o n t s  p o s i t i o n  
is v e r y  f o r t u i t o u s .  I t ' s  a n  e x c e l l e n t  o p p o r t u n i t y  t o  o b s e r v e  a 
new comet n e a r  p e r i h e l i o n ,  "Dyer  s a i d .  

S c i e n t i s t s  d o  n o t  y e t  know --- and  may n e v e r  learm -- i f  

W i l s o n  wil; e v e r  r e t u r n  t o  t h e  s o l a r  s y s t e m .  So  f a r ,  t h e  corne t ' s  
o r b i t  has  t r a c e d  a n  a lmost  exac t  p a r a b o l i c  c u r v e ;  i f  t h e  o r b i t  

r e m a i n s  p z r a b o l i c ,  t h e  comet  w i l l  n e v e r  a g a i n  e n t e r  t h e  s o l a r  
s y s t e m .  If t h e  o r b i t  t u r n s  o u t  t o  b e  e l l i p t i c a l ,  t h e  comet may 
r e t u r n  p e r i o d i c a l l y .  

M i l l i o n s  of  y e a r s  a g o ,  I d i l s o n  may h a v e  b e e n  p e r t u r b e d  by a 
p a s s i n g  s t a r  or a g a l a c t i c  g r a v i t y  wave ,  and  s h a k e n  from O o r t ' s  
c l o u d ,  t h e  h y p o t h e s i z e d ,  v a s t  a r ray  o f  comets w h i c h  s c i e n t i s t s  
b e l i e v e  c i r c l e s  t h e  s u n  b i l l i o n s  o f  miles  o u t s i d e  t h e  s o l a r  
s y s t e m .  

S c i e n t i s t s  b e l i e v e  comets t o  be r e m n a n t s  o f  t h e  p r i m o r d i a l  
c l o u d  from which  t h e  s o l a r  s y s t e m  c Q n d e n s e d .  Cometa ry  d u s t  a n d  
gases a re  t h o u g h t  t o  h a v e  b e e n  d r i v e n  t o  t h e  o u t e r  r e a c h e s  o f  t h e  

s o l a r  s y s t e m  by s u n l i g h t q s  p r e s s u r e  s o o n  a f t e r  t h e  Sun  a n d  
p l a n e t s  fo rmed .  Comets ,  composed n a i n l y  of' water - ice ,  d u s t y  a n d  
r o c k y  ma te r i a l ,  are  t h o u g h t  t o  b e  " c z l e s t i a l  wh ich  c a n  
p r o v i d e  u n i q u e  i n f o r n a t i o n  a b o u t  t h e  e a r l y  solar s y s t e m .  
R e c e n t l y ,  s c i e n t i s t s  h a v e  cclrne t o  b e l i e v e  comets z l s o  c a r r y  a 

. c. 
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r e c o r d  of  a c t i v i t y  i n  t h e  o u t e r  s o l a r  system -- p a r t i c u l a r l y ,  t h e  

g a l a c t i c  cosmic r a y s  w h i c h  a c t  on c o m e t s '  o:xtcr l a y e r s .  Comets 
c a n  thus a l s o  t e l l  a b o u t  c o n d i t i o n s  i n  t h e  g a l a x y .  

7 '  

March 2 2 ,  1 9 8 7  
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NASA AMES TO B U I L D  MOCKUF' OF PROPOSED 
P R I V A T E  SECTOR S P A C E  LABORATORY 

NASA's A m e s  R e s e a r c h  C e n t e r ,  M o u n t a i n  V i e w ,  C A ,  w i l l  expand  i t s  
a b i l i t y  t o  t e s t  new s p a c e  s y s t e m s  by b u i l d i n g  a f u l l - s c a l e  mockup 
o f  t h e  I n d u s t r i a l  S p a c e  F a c i l i t y  ( I S F ) ,  a p r o p o s e d  low e a r t h  
o r b i t i n g  c o m m e r c i a l  l a b o r a t o r y .  The I S F  mockup i s  t a r g e t e d  t o  be  
c o m p l e t e d  i n  May 1987.  

The  ISF is  b e i n g  d e v e l o p e d  t h r o u g h  a p a r t n e r s h i p  b e t w e e n  S p a c e  
I n d u s t r i e s ,  I n c .  of H o u s t o n ,  T e x a s  and  WESPACE, I n c . ,  a 
s u b s i d i a r y  o f  W e s t i n g h o u s e  E lec t r i c  C o r p o r a t i o n ,  o f  P i t t s b u r g ,  
P e n n s y l v a n i a .  I t  is c u r r e n t l y  m a n i f e s t e d  f o r  a S h u t t l e  l a u n c h  i n  
1992 

S p a c e  I n d u s t r i e s ,  I n c .  P r e s i d e n t ,  D r .  Maxime F a g e t ,  i n  a l e t t e r  
t o  Ames Direc tor  D r .  William F. B a l l h a u s ,  Jr. o f f e r e d  t o  p r o v i d e  
t h e  i n f o r m a t i o n  and  materials n e c e s s a r y  t o  b u i l d  t h e  f u l l - s c a l e  
I n d u s t r i a l  S p a c e  F a c i l i t y  mockup. I n  a c c e p t i n g  t h e  o f f e r  
B a l l h a u s  s a i d ,  I t t h e  I S F  mockup w i l l  be  augmen ted  a n d  o u t f i t t e d  t o  
accommodate  e x p e r i m e n t s  i n  t h e  area of Autonomous S p a c e  
S y s t e m s . "  B a l l h a u s  sa id  t h e  mockup a l s o  w i l l  be  u s e d  f o r  o t h e r  
areas o f  r e s e a r c h  u n d e r t a k e n  a t  NASA Ames. D r .  F a g e t  s a i d ,  
"Space  I n d u s t r i e s  l o o k s  f o r w a r d  t o  a m e a n i n g f u l  w o r k i n g  
r e l a t i o n s h i p  w i t h  Ames and  f u r t h e r i n g  t h e  NASA C e n t e r ' s  research 
g o a l s .  It 

The mockup w i l l  p r o v i d e  a r e a l i s t i c  work e n v i r o n m e n t  f o r  
r e s e a r c h e r s  t o  t e s t  new s y s t e m s  and  e q u i p m e n t .  R e s e a r c h  u s i n g  
t h e  low ear th  o r b i t i n g  I n d u s t r i a l  S p a c e  F a c i l i t y  c o u l d  l e a d  t o  
new t e c h n o l o g i e s  and  s y s t e m s  f o r  NASA's p r o p o s e d  S p a c e  S t a t i o n .  

NASA Ames i n t e n d s  t o  d i s p l a y  p a r t  of t h e  c o m p l e t e d  mockup t o  t h e  
general  p u b l i c ,  p r o v i d i n g  a dynamic  e x h i b i t  o f  Ames o n g o i n g  
research w i t h i n  t h e  I S F .  

NOTE: S p a c e  I n d u s t r i e s  P a r t n e r p h . i p  is i s s u i n g  a s imilar  
release. F o r  f u r t h e r  i n f o r m a t i o n  - p i e a s e  c o n t a c t  M r .  James 
Calaway,  Vice P r e s i d e n t ,  a t  ( 7 0 3 )  979-7915. 
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A I R B O R N E  OBSERVATORY S E T  TO STUDY COMET WILSON A N D  S U P E R N O V A  

O f f i c i a l s  a t  N A S A ' s  Ames R e s e a r c h  C e n t e r ,  Mounta in  V i e w ,  
C a l i f . ,  have announced t h a t  N A S A ' s  C-141 Gerard P .  Ku ipe r  
A i r b o r n e  O b s e r v a t o r y  w i l l  l e a v e  f o r  C h r i s t c h u r c h ,  New Z e a l a n d ,  on  
A p r i l  8 t o  s t u d y  two n e w l y - d i s c o v e r e d  a s t r o n o m i c a l  ob jec t s .  

The  Ku ipe r  a s t r o n o m e r s  w i l l  o b s e r v e  Comet Wilson  as Wilson  
s w i n g s  by t h e  s u n  on i t s  f i r s t  t r i p  t o  t h e  i n n e r  s o l a r  s y s t e m .  
I n  a l a t e  a d d i t i o n  t o  t h e  p l a n n e d  comet m i s s i o n ,  researchers w i l l  

s t u d y  t h e  b r i l l i a n t  s u p e r n o v a  d i s c o v e r e d  i n  t h e  s o u t h e r n  
hemisphe re  on F e b r u a r y  24 .  The Ku ipe r  is s c h e d u l e d  f o r  s e v e n  
research f l i g h t s  be tween A p r i l  12 and  A p r i l  27 t o  s t u d y  Comet 
Wilson and t h e  s u p e r n o v a .  

T h e  Ku ipe r  o b s e r v a t o r y ,  which i s  mounted i n  a m o d i f i e d  

Lockheed C-141 S t a r l i f t e r  j e t  t r a n s p o r t  a i r c r a f t ,  is  f i t t e d  w i t h  
a 36 - inch -d iame te r  t e l e s c o p e .  The K u i p e r  is  a n a t i o n a l  f a c i l i t y  
o p e r a t e d  by N A S A - A m e s ,  and is r e g u l a r l y  used  f o r  s t u d i e s  o f  s ta r  
f o r m a t i o n  and e v o l u t i o n  and f o r  p l a n e t a r y  s c i e n c e .  

The Ku ipe r  w i l l  make t h e  o n l y  a i r b o r n e  i n f r a r e d  o b s e r v a t i o n s  
of t h e  comet and s u p e r n o v a .  The a i r c r a f t  f l i e s  a t  41-45,000 f t . ,  
above  99 % of  t h e  a t m o s p h e r e ' s  water v a p o r ,  which a t t e n u a t e s  
i n f r a r e d  s i g n a l s .  
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Ku ipe r  a s t r o n o m e r s  w i l l  s t u d y  t h e  i n t e n s i t y  o f  t h e  

s u p e r n o v a ' s  i n f r a r e d  e m i s s i o n s ,  and a l s o  t h e  l e v e l  o f  i o n i z a t i o n  
of  t h e  enormous c l o u d  o f  g a s  e j ec t ed  by t h e  s u p e r n o v a .  I n  
a d d i t i o n ,  t h e y  w i l l  l o o k  f o r  e v i d e n c e  t h e  s u p e r n o v a  h a s  begun t o  
p roduce  d u s t ,  and t h e y  w i l l  s t u d y  d u s t  formed by t h e  s t a r  b e f o r e  
it e x p l o d e d  i n t o  a s u p e r n o v a .  

I f  t h e  g a s  c l o u d  h a s  expanded enough t o  become t r a n s p a r e n t ,  
t h e y  may be ab le  t o  see i n t o  t h e  s u p e r n o v a ' s  core.  Heavy 
e l e m e n t s  are  f o r g e d  w i t h i n  t h e  s u p e r - h o t  c o r e s  of s u p e r n o v a e .  
I r o n ,  c o b a l t  and n i c k e l  may be de t ec t ab le  i n  t h e  K u i p e r ' s  
i n f r a r e d  r a n g e .  However, r e s e a r c h e r s  do n o t  know w h e t h e r  t h e  
core w i l l  be  a c c e s s i b l e ,  s ince  t h e  b e h a v i o r  of s u p e r n o v a e  is n o t  
w e l l - u n d e r s t o o d .  "We d o n ' t  know what t o  e x p e c t , "  s a i d  as t ror lomer  
Jesse Bregman of N A S A ' s  A m e s  Research C e n t e r ,  i n  Mounta in  V i e w ,  
Ca l i f .  

"We're l o o k i n g  f o r  s e r e n d i p i d i t y , "  s a i d  Lawrence Caroff of 
N A S A - A m e s ,  p r o j e c t  s c i e n t i s t  f o r  t h e  K u i p e r .  The  Ku ipe r  may 
r e t u r n  t o  N e w  Z e a l a n d  l a te r  t h i s  year and i n  1988 t o  o b s e r v e  t h e  

s u p e r n o v a  a t  l a t e r  s t a g e s  o f  deve lopment .  

The Ku ipe r  a s t r o n o m e r s  b e l i e v e  t h e y  may be ab le  t o  de t ec t  
s u c h  g a s e s  as methane ,  ammonia and hydrogen  s u l f i d e  on Comet 
Wilson .  These  " p a r e n t  m o l e c u l e s "  are t h o u g h t  t o  be  major 
components  of comets b u t  have  n e v e r  b e f o r e  been  d i r e c t l y  
o b s e r v e d .  As t ronomers  w i l l  a l s o  m a k e  h i g h l y  d e t a i l e d  s t u d i e s  o f  
t h e  comet ' s  water and d u s t  e m i s s i o n s .  

The K u i p e r ' s  o b s e r v a t i o n s  of Wilson  w i l l  p r o v i d e  a n  
i m p o r t a n t  complement t o  i ts  s t u d y  o f  H a l l e y ' s  Comet i n  1985-86. 
Wilson i s  t h o u g h t  t o  be  a f r e s h  comet on i ts  f irst  voyage t o  t h e  

s u n ,  w h i l e  H a l l e y  is a middle-aged comet, m o d i f i e d  by t h e  s u n  on 
many v i s i t s .  The combined f i n d i n g s  w i l l  h e l p  researchers 
u n d e r s t a n d  how comets e v o l v e  o v e r  time and e x p o s u r e  t o  t h e  sun .  

On i t s  f i rs t  comet m i s s i o n ,  i n  December, 1985,  t h e  Ku ipe r  
was t h e  f i rs t  p r o b e  t o  d e f i n i t i v e l y  de t ec t  water on a comet, a 
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complex measurement  w h i c h  m a r k e d  a m i l e s t o n e  i n  comet research.  

Us ing  t h e  F o u r i e r  T rans fo rm S p e c t r o m e t e r ,  an  e x t r e m e l y  
s e n s i t i v e ,  h i g h - r e s o l u t i o n  i n s t r u m e n t  d e v e l o p e d  a t  t h e  U n i v e r s i t y  
o f  A r i z o n a ,  r e s e a r c h e r s  w i l l  l o o k  f o r  " p a r e n t  mo lecu le s ,11  s u c h  as  
water, wh ich  compose t h e  comet.  I n  t h e  p a s t ,  cometary 
c o m p o s i t i o n  was i n f e r r e d  from measurements  of " d a u g h t e r  
m o l e c u l e s "  c rea ted  by t h e  a c t i o n  of  s o l a r  r a d i a t i o n  on t h e  
comet.  (Water, f o r  example ,  was i n f e r r e d  from hydrogen  and 
h y d r o x y l  m o l e c u l e s . )  

Water and c a r b o n  d i o x i d e  were t h e  o n l y  s p e c i f i c  p a r e n t  
m o l e c u l e s  de tec ted  on H a l l e y .  However, b e c a u s e  Wilson  is a f r e s h  
comet ,  i t  i s  e x p e c t e d  t o  have  a g r e a t e r  abundance  o f  l i g h t ,  
v o l a t i l e  p a r e n t  m o l e c u l e s ,  which q u i c k l y  e s c a p e  t o  s p a c e  upon 
e x p o s u r e  t o  s o l a r  r a d i a t i o n .  

The Ku ipe r  m i s s i o n  h a s  a n  " e x c e l l e n t  chance"  o f  d e t e c t i n g  
methane  i n  Comet Wi l son ,  a c c o r d i n g  t o  e x p e r i m e n t e r  Harold L a r s o n  
o f  t h e  U n i v e r s i t y  o f  A r i z o n a .  F i n d i n g  ammonia and  c a r b o n  
monoxide is 'lmore chancy , "  L a r s o n  s a i d ,  b e c a u s e  t h e  amount o f  
these s u b s t a n c e s  wh ich  might  b e  p r e s e n t  i n  t h e  comet i s  n o t  well- 
u n d e r s t o o d .  

Researchers w i l l  a l s o  make  a d e t a i l e d  s t u d y  o f  t h e  c o m e t ' s  
water, i n c l u d i n g  s e v e r a l  measurements  wh ich  have n o t  been  done  
b e f o r e .  The A r i z o n a  i n s t r u m e n t ' s  s e n s i t i v i t y  w i l l  p e r m i t  s t u d y  
o f  t h e  r a t i o  of o r t h o  water t o  p a r a  water. These are  two k i n d s  
of water which d i f f e r  a c c o r d i n g  t o  t h e  t e m p e r a t u r e  a t  which  t h e y  
were s t o r e d  as i c e  i n  t h e  comet's n u c l e u s .  The  o r t h o / p a r a  r a t i o  
c a n  be used  as a " remote  the rmomete r "  t o  h e l p  d e t e r m i n e  t h e  
t e m p e r a t u r e  of t h e  c o m e t ' s  i ce .  

Knowing t h e  t e m p e r a t u r e  o f  t h e  i c e  w i l l  o f f e r  c l u e s  t o  where 

t h e  comet r e s i d e d  b e f o r e  j o u r n e y i n g  t o  t h e  i n n e r  so l a r  sys t em.  
Comets a re  t h o u g h t  t o  o r b i t  t h e  s u n  i n  a m a s s i v e  c l o u d  i n  t h e  
o u t e r  so l a r  s y s t e m .  A low i c e  t e m p e r a t u r e  would s u g g e s t  t h a t  
t h i s  c l o u d  is  f a r  beyond t h e  p l a n e t s .  "We're i n t e r e s t e d  i n  
s e e i n g  w h e t h e r  t he re ' s  s t r u c t u r e  i n  t h e  s o l a r  s y s t e m  beyond 
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P l u t o ,  L a r s o n  s a i d .  

Researchers w i l l  look a t  water i n  t h e  t r a n s i t i o n a l  s t a t e  a s  
i t  g o e s  d i r e c t l y  from a s o l i d  t o  a g a s ,  when re leased f rom t h e  

i ce  i n  t h e  comet 's  n u c l e u s .  By l o o k i n g  f o r  f r a g m e n t s  o f  i ce  
c r y s t a l s  released from t h e  comet, t h e y  hope  t o  l e a r n  w h e t h e r  
water l e a v e s  t h e  i ce  p r i m a r i l y  as c r y s t a l  f r a g m e n t s  o r  as  s i n g l e  
m o l e c u l e s .  'IFor t h e  f i rs t  time, we ' l l  g a i n  some u n d e r s t a n d i n g  of  
t h e  mechanism by wh ich  t h e  s o l i d  s t a t e  b r e a k s  down," L a r s o n  
s a id .  

A s e c o n d  team of a s t r o n o m e r s  w i l l  s t u d y  t h e  comet's d u s t .  
E x p e r i m e n t e r s  w i l l  u s e  t h e  F a i n t  O b j e c t  G r a t i n g  Spectrometer,  a 
s e n s i t i v e ,  l o w - r e s o l u t i o n  i n s t r u m e n t ,  d e v e l o p e d  a t  N A S A - A m e s ,  

which  c a n  s i m u l t a n e o u s l y  o b s e r v e  a wide  s p e c t r u m  o f  molecu le ; .  

U s i n g  t h e  A m e s  i n s t r u m e n t ,  e x p e r i m e n t e r s  f o u n d  t h e  d u s t  on 
H a l l e y ' s  Comet t o  be  a b r o a d  m i x t u r e  of s i l i c a t e s  similar t o  t h e  

d u s t  i n  t h e  i n t e r p l a n e t a r y  medium. T h i s  s u p p o r t s  t h e  t h e o r y  t h a t  
i n t e r p l a n e t a r y  d u s t  comes from comets. They w i l l  now s t u d y  Comet 
W i l s o n  t o  d e t e r m i n e  i f  i t  h a s  t h e  same d u s t  c o m p o s i t i o n  as  
H a l l e y .  

Comet W i l s o n  w i l l  be s t u d i e d  j u s t  b e f o r e  and  a f t e r  i t s  
c l o s e s t  a p p r o a c h  t o  t h e  s u n  ( p e r i h e l i o n )  on  A p r i l  20 .  The comet 
w i l l  b e  111 m i l l i o n  miles from t h e  s u n  and  72  m i l l i o n  miles from 
t h e  E a r t h  on t h a t  d a t e .  

W i l s o n  was 276 m i l l i o n  miles from E a r t h  when d i s c o v e r e d  i n  
Augus t  1 9 8 6 ,  by C h r i s t i n e  W i l s o n ,  a g r a d u a t e  s t u d e n t  i n  a s t r o n o m y  
a t  t h e  C a l i f o r n i a  I n s t i t u t e  o f  T e c h n o l o g y  i n  P a s a d e n a .  

S h e l t o n ,  a C a n a d i a n  a s t r o n o m e r  w o r k i n g  i n  C h i l e ,  on F e b r u a r y  
24 .  T h e  m a s s i v e  s t e l l a r  e x p l o s i o n ,  located 1 7 0 , 0 0 0  l i g h t - y e a r s  
away,  a c t u a l l y  o c c u r r e d  170 ,000  y e a r s  ago, i n  a small g a l a x y  
n e i g h b o r i n g  t h e  M i l k y  Way, ca l l ed  t h e  L a r g e  M a g e l l a n i c  C loud .  

The  c l o s e s t  s u p e r n o v a  t o  E a r t h  i n  f o u r  c e n t u r i e s ,  i t  has 

The  s u p e r n o v a ,  known o n l y  as tr1987A,tf  was d i s c o v e r e d  by I a n  

g i v e n  a s t r o n o m e r s  t h e  f i rs t  o p p o r t u n i t y  t o  make  d e t a i l e d  

o b s e r v a t i o n s  of t h i s  c r u c i a l  phenomenon. 

A p r i l  2, 1 9 5 7  

- # # # -  
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MCDONNELL DOUGLAS S E L E C T E D  FOR C O N T R A C T  N E G O T I A T I O N  

N A S A ' s  Ames Research C e n t e r ,  M o u n t a i n  i r iew,  C a l i f . ,  h a s  
s e l e c t e d  McDonnel l  D o u g l a s  C o r p o r a t i o n ,  McDonne l l  A i r c r a f t  
Company (McAir), S t .  L o u i s ,  Mo., f o r  f i n a l  n e g o t i a t i o n s  l e a d i n g  
t o  award o f  a c o s t - p l u s - f i x e d - f e e  c o n t r a c t .  The 3 - y e a r  c o n t r a c t  
h a s  a p r o p o s e d  v a l u e  o f  a p p r o x i m a t e l y  $10  m i l l i o n .  

McAir w i l l  e q u i p  NASA's F-18 h i g h - a l p h a  research  a i r c r a f t  
w i t h  a t h r u s t  v e c t o r  c o n t r o l  s y s t e m  (TVCS) a b o u t  t h e  p i t c h  a n d  
yaw a x e s .  The  T V C S ,  w h i c h  s u p p o r t s  N A S A ' s  H i g h  A n g l e - o f - A t t a c k  
T e c h n o l o g y  P r o g r a m ,  w i l l  h a v e  an e a s i l y  p r o g r a m m a b l e  r e s e a r c h  
f l i g h t  c o n t r o l  s y s t e m ,  a l l o w i n g  research  i n t o  f l i g h t  c o n t r o l  
c o n c e p t s  e m p l o y i n g  v a r i o u s  b l e n d s  of a e r o d y n a m i c s  a n d  t h r u s t  
v e c t o r  c o n t r o l  a t  s u b s o n i c  a n d  h i g h  a l p h a  f l i g h t  c o n d i t i o n s .  

a n d  t h e  N A S A  Ames-Dryden F l i g h t  R e s e a r c h  F a c i l i t y ,  E d w a r d s ,  
C a l i f .  Work w i l l  b e g i n  a p p r o x i m a t e l y  J u n e  1. 

a l s o  b i d  f o r  t h i s  c o n t r a c t .  

The c o n t r a c t  w i l l  b e  p e r f o r m e d  a t  McAir's S t .  L o u i s  f a c i l i t y  

The N o r t h r o p  C o r p . ,  Ai rc raf t  D i v i s i o n ,  H a w t h r o n e ,  C a l i f . ,  

May 6 ,  1987 

T "T C.. 
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PIONEER 12: WILSON A L A R G E ,  A C T I V E  COMET 

Comet W i l s o n ,  wh ich  t h i s  s p r i n g  made i t s  f i rs t  and  l a s t  

v i s i t  t o  t h e  i n n e r  s o l a r  s y s t e m ,  is  a l a rge  and  h i g h l y  a c t i v e  

comet, a c c o r d i n g  t o  f i n d i n g s  f rom NASA's P i o n e e r  1 2  s p a c e c r a f t .  

One o f  t h e  f i r s t  f r e s h  c o m e t s  t o  be s t u d i e d  i n  d e p t h ,  Wi l son  

a p p e a r e d  s t r i k i n g l y  d i f f e r e n t  i n  gas c o m p o s i t i o n  from o l d e r  

c o m e t s ,  P i o n e e r  12 f o u n d .  

P i o n e e r  1 2 ,  i n  o r b i t  a t  Venus ,  r e c e n t l y  comple t ed  a s ix -week  

u l t r a v i o l e t  s t u d y  o f  Comet W i l s o n .  

I a n  Stewart  of  t h e  U n i v e r s i t y  of  C o l o r a d o ,  c h i e f  

e x p e r i m e n t e r  f o r  P i o n e e r ' s  comet s t u d y ,  es t imated t h a t  W i l s o n ' s  

n u c l e u s  i s  th ree  miles i n  diameter .  T h i s  would mean W i l s o n  i s  

" q u i t e  a s i z a b l e  comet ,"  Stewart  s a i d ,  l a rge r  t h a n  many 

p r e v i o u s l y  s t u d i e d  c o m e t s  s u c h  a s  Kohou tek .  H a l l e y ,  a v e r y  l a rge  

comet and  t h e  o n l y  comet whose n u c l e u s  has  b e e n  m e a s u r e d  

d i r e c t l y ,  was f o u n d  t o  be n i n e  by f i v e  miles wide .  

As it  reached i t s  c l o s e s t  a p p r o a c h  t o  t h e  s u n  on  A p r i l  2 0 ,  

Wi l son  p r o d u c e d  as much water as H a l l e y  d i d  a t  t h e  same d i s t a n c e  

i n  1985. Wi l son  e j e c t e d  e i g h t  t o n s  of water p e r  s e c o n d  a t  1 1 1  

1 
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m i l l i o n  miles from t h e  s u n .  T h i s  is  s u b s t a n t i a l l y  more t h a n  mos t  

comet s  p r o d u c e .  A s  a f r e sh  comet, Wi l son  was e x p e c t e d  t o  p r o d u c e  

more water r e l a t i v e  t o  i t s  s i z e  t h a n  o l d e r  c o m e t s ,  which h a v e  a 

l e s s  a c t i v e  s u r f a c e .  

Wi l son  g a s e s  were f a r  r i c h e r  i n  c a r b o n  t h a n  o l d e r  c o m e t s .  

P i o n e e r  found Wi l son  t o  h a v e  more t h a n  twice as much c a r b o n  as  

H a l l e y  as a p e r c e n t a g e  of  i t s  c o n s t i t u e n t s .  W h i l e  H a l l e y ' s  g a s  

c o m p o s i t i o n  was 87 % water, 10% c a r b o n  monoxide ,  Wi l son  a p p e a r e d  

t o  b e  67 % water, 3 3  % c a r b o n  monoxide.  The f i n d i n g  s u p p o r t s  t h e  

t h e o r y  t h a t  f r e s h  comet s  h a v e  a n  o u t e r  s k i n  o f  v o l a t i l e  m o l e c u l e s  

s u c h  as c a r b o n  monoxide.  T h i s  s k i n  i s  t h o u g h t  t o  be q u i c k l y  l o s t  

upon e x p o s u r e  t o  t h e  s u n .  

P i o n e e r ' s  o b e r v a t i o n s  i n d i c a t e  t h a t  W i l s o n ' s  water 

p r o d u c t i o n  r a t e  h e l d  s t e a d y  as t h e  comet a p p r o a c h e d  t h e  s u n .  Most 

c o m e t s  i n c r e a s e  water p r o d u c t i o n  as t h e y  n e a r  t h e  s u n ' s  hea t .  

W i l s o n ' s  f a i l u r e  t o  i n c r e a s e  p r o d u c t i o n  s u g g e s t s  t h a t  some o f  i t s  

o u t e r  s k i n  o f  v o l a t i l e s  e s c a p e d  e a r l y ,  l e a v i n g  l e s s  a c t i v e  areas 

e x p o s e d .  

P i o n e e r  found t h a t  Wi l son  p r o d u c e d  more t h a n  twice as much 

water as  NTT (Nishikawa-Takimizawa-Tago), a n o t h e r  comet which  

P i o n e e r  o b s e r v e d  on A p r i l  8. N T T ' s  lesser a c t i v i t y  s u g g e s t s  t h a t  

i t  may be  smaller as well  as o l d e r  t h a n  Wi l son .  

From i t s  t r a j e c t o r y ,  s c i e n t i s t s  o r i g i n a l l y  t h o u g h t  NTT migh t  

be a f r e sh  comet .  Bu t  P i o n e e r  found  t h a t  NTT is a b o u t  89 p 
water, 1 1  % c a r b o n  monoxide ( s imi la r  t o  H a l l e y ) .  On t h a t  b a s i s ,  

S t e w a r t  p r e d i c t e d  t h a t  NTT had b e e n  t o  t h e  solar  s y s t e m  b e f o r e ,  

l o s i n g  some o f  i t s  v o l a t i l e s .  When NTT l e f t  t h e  s o l a r  s y s t e m  i n  

A p r i l ,  i t s  o r b i t  i n  f ac t  p r o v e d  t o  be p e r i o d i c .  
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W i l s o n  a n d  NTT were t h e  f o u r t h  a n d  f i f t h  comets t o  b e  . 

s t u d i e d  by P i o n e e r  1 2 ,  w h i c h  h a s  o r b i t e d  TJenus s i n c e  1978 .  

P r e v i o u s l y ,  P i o n e e r  s t u d i e d  s t u d i e d  H a l l e y  i n  1386,  G i a c o b i n i -  

? i n n e r  i n  1985  a n d  E n c k e  i n  1 9 8 4 .  l lWell l  h a v e  a c o n s i s t e n t  s e t  

o f  d a t a  on c o m e t s  o f  d i f f e r i n g  ages, from w h i c h  we c a n  s t u d y  how 

comets c h a n g e  as t h e y  e v o l v e , 1 1  Stewart  s a i d .  P i o n e e r  o b s e r v e d  

W i l s o n  f rom March 1 4  t o  March 21 a n d  f rom March 31 u n t i l  A p r i l  

30. 

W i l s o n  was d i s c o v e r e d  i n  A u g u s t  1986 by C h r i s t i n e  W i l s o n ,  a 

g r a d u a t e  s t u d e n t  i n  a s t r o n o m y  a t  Cal tech .  NTT was d i s c o v e r e d  i n  

J a n u a r y  1987 by t h e  t h r e e  J a p a n e s e  a s t r o n o m e r s  f o r  whom i t  i s  

named. 

- end - 

June 1, 1987 

. . .r .  . --. 
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To e d i t o r s :  
The w o r l d ' s  l a r g e s t  wind  t u n n e l  a t  NASA's Ames Research 

C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  w i l l  r e o p e n  on Wednesday ,  J u n e  1 7 ,  
1987 .  

Power o f  t h e  t u n n e l  h a s  b e e n  i n c r e a s e d  f rom 3 6 , 0 0 0  t o  
1 3 5 , 0 0 0  h p ,  and  t o p  t e s t  s p e e d  from 230 t o  345  mph. 

The "40 by 8 0 "  f o o t  t u n n e l ,  s o  named f o r  t h e  s i z e  o f  i t s  
t e s t  s e c t i o n ,  is l a r g e  enough  t o  t e s t  f u l l - s c a l e  a i r c r a f t ,  and  i s  
a major a s s e t  f o r  U.S. a i r c r a f t  research  a n d  t h e  i n d u s t r y .  
A e r o s p a c e  is t h e  l a r g e s t  e a r n e r  o f  f o r e i g n  e x c h a n g e  f o r  t h e  U.S. 
e x c e p t  a g r i c u l t u r e .  

A news b r i e f i n g  on  p l a n n e d  u s e s  of t h e  p o w e r f u l  new t u n n e l ,  
i n c l u d i n g  d e s c r i p t i o n s  o f  t h e  v e r t i c a l  t ake  o f f  a n d  o t h e r  
a d v a n c e d  a i r c r a f t  i t  c a n  t e s t ,  w i l l  b e  h e l d  a t  10 a.m. on J u n e  
1 7 .  

R e p o r t e r s  w i l l  b e  a b l e  t o  v i s i t  t h e  t e s t  s e c t i o n ,  m o t o r  
d r i v e  a reas ,  and  t h e  r e i n s t r u m e n t e d  c o n t r o l  area.  T h o s e  
a t t e n d i n g  s h o u l d  come t o  t h e  N A S A  ga t e  o f  Moffe t t  F i e l d ,  and  w i l l  
b e  d i r e c t e d  from t h e r e .  

The 40 by 80 was c o n s t r u c t e d  i n  1 9 4 4 ,  a n d  h a s  b e e n  u s e d  t o  
t e s t  most of t h e  n a t i o n ' s  i m p o r t a n t  a i r c r a f t  f o r  t h e  l a s t  f o r t y  
y e a r s ,  i n c l u d i n g  t h e  s h u t t l e  and  o t h e r  s u p e r s o n i c  d e s i g n s .  F o r  
t h e  c r i t i c a l  l a n d i n g  and  t a k e o f f  p h a s e s  of  f l i g h t ,  a l l  a i r c r a f t  
m u s t  p a s s  t h r o u g h  t h e  t u n n e l ' s  0 t o  345 mph s p e e d  r e g i m e .  The 
new f a c i l i t y  is e x p e c t e d  t o  l a s t  a n o t h e r  f o r t y  y e a r s .  

J u n e  8 ,  1987 
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BIG WIND TUNNEL 

TO REOPEN 

T h e  w o r l d ' s  l a r g e s t  wind t u n n e l ,  a t  NASA's A m e s  Research 
C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  w i l l  r e o p e n  o n  J u n e  17 ,  1987,  w i t h  

g r e a t l y  i n c r e a s e d  t e s t  c a p a b i l i t i e s  a f t e r  u n d e r g o i n g  m a j o r  
m o d i f i c a t i o n s .  

The  C e n t e r ' s  40-by-80-Foot  Wind T u n n e l  ( t h e  w o r l d ' s  
l a r g e s t ) ,  s o  c a l l e d  f o r  t h e  s i z e  of  i t s  t e s t  chamber i n  c ros s -  
s e c t i o n  ( h e i g h t  by w i d t h ) ,  was c o n s t r u c t e d  i n  1944 a n d  h a s  been  
u s e d  t o  t e s t  most  o f  t h e  n a t i o n ' s  i m p o r t a n t  a i r c r a f t  f o r  t h e  l a s t  
f o r t y  years .  The  "40-by-80" is  l a rge  enough  t o  t e s t  many f u l l -  
s c a l e  a i r c r a f t .  F u l l - s c a l e  t e s t i n g  a l w a y s  p r o d u c e s  t h e  most 
a c c u r a t e  a i r c r a f t  research r e s u l t s .  

Before m o d i f i c a t i o n ,  t h e  b i g  t u n n e l  was powered by s i x - 6 , 0 0 0  
h o r s e p o w e r  e l e c t r i c  motors  which g e n e r a t e d  a i r s p e e d s  o f  up t o  230 

mph. I t  now h a s  s i x - 2 2 , 5 0 0  h p  motors .  T h i s  a d d i t i o n a l  power 
i n c r e a s e s  t h e  t u n n e l ' s  d r i v e  power from 36 ,000  t o  135 ,000  h p  and  
h a s  pushed  i t s  t o p  t e s t  s p e e d  from 230 mph t o  345 mph. 

t e s t i n g  of  c i v i l i a n  and  m i l i t a r y  a i r c r a f t ,  i n c l u d i n g  c o n c e p t s  
s u c h  as a d v a n c e d  f i g h t e r s ,  s u p e r s o n i c  a n d  s u b s o n i c  t r a n s p o r t  
a i r c r a f t ,  v e r t i c a l  o r  s h o r t  t a k e o f f  and  l a n d i n g  a i r c r a f t  and  
r o t a r y  wing  c r a f t .  

T h e  40-by-80-foot  t u n n e l  h a s  b e e n  i m p o r t a n t  i n  f u l l - s c a l e  

-more- 
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S a l e s  of a e r o s p a c e  p r o d u c t s  abroad  h a v e  l o n g  b e e n  t h e  

l a r g e s t  e a r n e r s  of  f o r e i g n  e x c h a n g e  f o r  t h e  U.S. e x c e p t  
a g r i c u l t u r e .  The  m a j o r  i m p r o v e m e n t s  i n  t h i s  u n i q u e  n a t i o n a l  
f a c i l i t y  w i l l  be i m p o r t a n t  t o  b o t h  t h e  i n d u s t r y  a n d  t h e  c o u n t r y .  

W i t h  t h e  i n c r e a s e  i n  s i z e  and  s p e e d  of v e r t i c a l  l i f t  

v e h i c l e s ,  s u c h  as h e l i c o p t e r s ,  and  o t h e r  a i r c r a f t  d e v e l o p m e n t s ,  a 
more e x t e n s i v e  research f a c i l i t y  t h a n  e v e n  t h e  improved  "40-by- 
S O 1 !  was n e c e s s a r y .  

t u n n e l  h a s  b e e n  c o n v e r t e d  t o  two t u n n e l s  wh ich  w i l l  s ha re  a 
common d r i v e  s y s t e m .  

80 -by-120- fee t  h a s  b e e n  a d d e d  t o  t h e  o l d  "40-by-80t1 ( s e e  
d i ag ram) .  The o v e r a l l  r e n o v a t i o n  p r o j e c t ,  which w i l l  i n c l u d e  
b o t h  t u n n e l s ,  is known as t h e  N a t i o n a l  F u l l - s c a l e  Aerodynamics  
Complex (NFAC). T o t a l  c o s t  o f  m o d i f y i n g  a n d  c o n s t r u c t i n g  t h e s e  
new f a c i l i t i e s  w i l l  b e  $122 .5  m i l l i o n .  

D u r i n g  NFAC d e v e l o p m e n t  t e s t i n g  i n  December 1982 ,  t h e  
s l i p p a g e  o f  a m e c h a n i c a l  l i n k a g e  i n  a v a n e  se t  r e s u l t e d  i n  
e x t e n s i v e  damage t o  t h e  f a c i l i t y  w h i c h  d e l a y e d  c o m p l e t i o n .  T h e  

damage h a s  now b e e n  r e p a i r e d  and  t h e  r e d e s i g n  r e s u l t i n g  f rom t h e  
a c c i d e n t  w i l l  make t h e  t w o - t u n n e l  NFAC Complex more e f f i c i e n t  
t han b e f o r e .  

I n  o r d e r  t o  meet t h i s  n e e d ,  t h e  c l o s e d - l o o p  40-by-80-foot  

A s e c o n d  " s t r a i g h t  t h r o u g h "  s t r u c t u r e  w i t h  a t e s t  s e c t i o n  o f  

On J u n e  17,  t h e  f i r s t  p h a s e  o f  t h e  NFAC P r o j e c t ,  t h e  

r e d e s i g n e d  40-by-80-Foot Wind T u n n e l  w i t h  g r e a t l y  e n h a n c e d  s p e e d  
c a p a b i l i t i e s ,  w i l l  b e  r e a d y  f o r  o p e r a t i o n .  The s e c o n d  p h a s e ,  
which  i n c l u d e s  t h e  new " s t r a i g h t  t h r o u g h "  l e g  w i t h  i t s  80-by-120- 
f o o t  t e s t  s e c t i o n ,  is  e x p e c t e d  t o  b e  c o m p l e t e  i n  l a t e  1987.  

M o d i f i c a t i o n s  t o  t h e  improved  ff40-by-801f i n c l u d e  t h e  
f o l l o w i n g :  1) i n t r o d u c t i o n  of  a 6 - i n c h  a c o u s t i c  l i n e r  i n  t h e  

t e s t  s e c t i o n  t o  r e d u c e  n o i s e  and  a i d  i n  a c o u s t i c  t e s t i n g  of  
h e l i c o p t e r s ;  2 )  a u t o m a t e d  f a n  d r i v e  and  mode l  s u p p o r t  c o n t r o l s  t o  
i n c r e a s e  t e s t  p r o d u c t i v i t y ;  3 )  u p g r a d e d  d a t a  a c q u i s i t i o n  s y s t e m  
w i t h  a n  i n c r e a s e d  number of  da t a  c o l l e c t i o n  c h a n n e l s ;  4 )  new 

-more- 
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e l e c t r o n i c  model  fo rce  measu remen t  s y s t e m  t o  p r o v i d e  more 
r e l i a b l e  m e a s u r e m e n t s  of o v e r a l l  a e r o d y n a m i c  f o r c e s ;  5 )  a new a i r  

e x c h a n g e r  t h a t  releases h o t  a i r  from t h e  t u n n e l  c i r c u i t  and  
b r i n g s  i n  coo l  a i r ,  a l l o w i n g  t h e  t u n n e l  t o  o p e r a t e  f o r  l o n g e r  
p e r i o d s  of time; and  6 )  new c o r n e r  flow t u r n i n g  v a n e s  t o  r e d u c e  
r e q u i r e d  d r i v e  power and  m a i n t a i n  h i g h  t e s t  s e c t i o n  f low q u a l i t y .  

C o n s t r u c t i o n  of t h e  40-by-80 was c o m p l e t e d  e a r l y  t h i s  

y e a r .  E x t e n s i v e  t e s t i n g  t h r o u g h  t h e  f u l l  o p e r a t i o n a l  e n v e l o p  a r e  
now c o m p l e t e  and  t e s t  s e c t i o n  f l o w  c a l i b r a t i o n  i s  i n  p r o g r e s s .  

The r e p o w e r e d  t u n n e l  w i l l  o p e r a t e  much as i t  h a s  s i n c e  1944 
w i t h  a i r  b e i n g  d r i v e n  a r o u n d  a c l o s e d  l o o p  t h r o u g h  t h e  40-by-80- 
f o o t  t e s t  s e c t i o n ,  b u t  now a t  t h e  h i g h e r  t o p  s p e e d  of  345 mph. 

The f a c i l i t y  w i l l  be i m p o r t a n t  i n  low-speed  t e s t i n g  o f  
a i r c r a f t  w i t h  e n g i n e s  r u n n i n g .  And s i n c e  a l l  a i r c r a f t  m u s t  p a s s  
t h r o u g h  t h i s  s p e e d  r a n g e  d u r i n g  takeoff  and  l a n d i n g ,  t h e  t u n n e l  
p r o m i s e s  t o  b e  as u s e f u l  i n  major p r o j e c t s  o f  t h e  f u t u r e  a s  i t  
h a s  b e e n  f o r  t h e  l a s t  f o r t y  y e a r s .  

R e s u l t s  of s u c h  s t u d i e s  can t h e n  be  u s e d  i n  a n  a t t e m p t  t o  
reduce a i r c r a f t  n o i s e  d u r i n g  t a k e o f f  and  l a n d i n g ,  d e v e l o p  h i g h -  
l i f t  s y s t e m s  t o  r e d u c e  t a k e o f f  and  l a n d i n g  d i s t a n c e ,  improve  
a i r p l a n e  f l i g h t  p e r f o r m a n c e  i n  c o n g e s t e d  t e r m i n a l  areas ,  and  
d e v e l o p  new h i g h - s p e e d  r o t o r c r a f t  c o n c e p t s .  

t e s t  s e c t i o n  80 -by-120- fee t  i n  c ros s  s e c t i o n ,  w i l l  r e c e i v e  a i r  
t h r o u g h  a n  i n t a k e  360  f e e t  w i d e  and  130  feet  h i g h .  Air t r a v e l i n g  
a t  115 mph w i l l  p a s s  t h r o u g h  t h e  t e s t  s e c t i o n  and  d r i v e  s y s t e m  
and b e  re leased t h r o u g h  v a n e s  wh ich  a re  loca ted  i n  t h e  s o u t h  wall  
of  t h e  40-by-80-foot  f a c i l i t y .  The two t u n n e l s  c a n n o t  b e  
o p e r a t e d  s i m u l t a n e o u s l y  s i n c e  b o t h  s h a r e  a common d r i v e  s y s t e m .  
However ,  t h e r e  is  f u l l  access t o  t h e  80-by-120-foot  t e s t  s e c t i o n  
d u r i n g  c l o s e d - c i r c u i t  o p e r a t i o n  a l l o w i n g  f o r  mode l  p r e p a r a t i o n  
and  c h e c k o u t  t h e r e  p r i o r  t o  t u n n e l  t e s t i n g .  

NFAC's s e c o n d  p h a s e ,  t h e  new 6 0 0 - f o o t  l o n g  s t r u c t u r e  w i t h  a 

I! Il I! 
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I l l u s t r a t i o n  c a p t i o n :  C o n c e p t u a l  v iew o f  N A S A - A m e s '  N a t i o n a l  
Fu l l - sca l e  A e r o n a u t i c s  Complex (NFAC) 

t u n n e l s ,  powered  by o n e  s e t  of m o t o r s  and  d r i v e  f a n s .  When t h e  

40-by-80-foot  t e s t  s e c t i o n  is u s e d ,  t u n n e l  a i r  g o e s  r o u n d  t h e  
c i r c u i t  i n  a c o n t i n u o u s  l o o p .  When t h e  l a r g e r  80 -by-120- foo t  
t e s t  s e c t i o n  is  o p e r a t i n g ,  a i r  is p u l l e d  i n  t h r o u g h  t h e  b i g ,  h o r n  
s h a p e d  i n l e t ,  flows down o n e  s i d e  o f  t h e  l o o p  and  b a c k  t o  t h e  
o u t  s i d e .  

As shown i n  t h e  small d i a g r a m ,  t h e  NFAC f a c i l i t y  is  two 

I n  t h e  l a rger  d r a w i n g ,  t h e  t h r e e  c u t a w a y s  show t h e  40-by-80- 
f o o t  t e s t  s e c t i o n  ( t o p ) ,  t h e  135,000 h o r s e p o w e r  t u n n e l  d r i v e  f a n s  
( c e n t e r ) ,  and  t h e  80 -by-120- foo t  t e s t  s e c t i o n  i n  t h e  b i g  h o r n .  
While  one  t u n n e l  is r u n n i n g ,  models w i l l  be  s e t  up i n  t h e  o t h e r  
t u n n e l ,  and  vice v e r s a .  These  t u n n e l s  a re  l a r g e  enough  t o  t e s t  
f u l l - s c a l e  a i r c r a f t  w i t h  t h e i r  e n g i n e s  r u n n i n g .  

J u n e  1 7 ,  1987 
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N A S A  SCIENTIST BELIEVES A TENTH PLANET MAY E X I S T  

A t e n t h  p l a n e t  may e x i s t  beyond t h e  known s o l a r  s y s t e m .  If  

i t  d o e s ,  i t  mus t  t r a v e l  i n  a n  o r b i t  a t  n e a r l y  r i g h t  a n g l e s  t o  t h e  

o r b i t s  of t h e  known p l a n e t s  -- a n  o r b i t  s o  e l o n g a t e d  t h a t  i t  o n l y  

n e a r s  t h e  Sun  and  known p l a n e t s  e v e r y  700 t o  1000 y e a r s ,  

a c c o r d i n g  t o  NASA s c i e n t i s t  D r .  J o h n  Ander son .  

H i s  c o n c l u s i o n  was f i r s t  p u t  fo rward  i n  a b o o k ,  "The Ga laxy  

and t h e  S o l a r  Sys t em" ,  p u b l i s h e d  by t h e  U n i v e r s i t y  o f  A r i z o n a  

Press.  I t  f o l l o w s  e x a m i n a t i o n  o f  l o n g - t e r m  a s t r o n o m i c a l  

m e a s u r e m e n t s ,  t o g e t h e r  w i t h  t h e  a b s e n c e  of g r a v i t a t i o n a l  e f f e c t s  

o f  a t e n t h  p l a n e t  on t h e  P i o n e e r  10  a n d  11 s p a c e c r a f t .  P i o n e e r s  

10 and  11 are i n  t h e  f a r  o u t e r  s o l a r  s y s t e m .  The  two P i o n e e r s  

r e p r e s e n t  a u n i q u e l y  s e n s i t i v e  m e a s u r i n g  s y s t e m  f o r  g r a v i t y  

e f f e c t s .  A n d e r s o n ,  o f  N A S A ' s  J e t  P r o p u l s i o n  L a b o r a t o r y ,  

P a s a d e n a ,  C a l i f . ,  is  p r i n c i p a l  i n v e s t i g a t o r  i n  c e l e s t i a l  

m e c h a n i c s  f o r  t h e  P i o n e e r  s p a c e c r a f t ,  wh ich  is managed by NASA's 

Ames Research C e n t e r ,  M o u n t a i n  V i e w ,  Ca l i f .  

- more - 
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A s t r o n o m e r s  h a v e  l o n g  s o u g h t  a l a r g e  p l a n e t  o r  o t h e r  o b j e c t  

beyond t h e  o r b i t s  o f  N e p t u n e  and  P l u t o .  Data e x i s t  on o r b i t s  o f  

t h e  p l a n e t s  t o  i n d i c a t e  t h a t  some k i n d  o f  c e l e s t i a l  o b j e c t  h a s  

a f f ec t ed  t h e  o r b i t s  o f  t h e  o u t e r  p l a n e t s .  U n t i l  1 9 7 8 ,  t h a t  

o b j e c t  was t h o u g h t  t o  be  P l u t o .  However ,  D r .  James C h r i s t y ,  o f  

t h e  U.S. N a v a l  O b s e r v a t o r y ,  found  a moon a r o u n d  P l u t o  and  

d e t e r m i n e d  t h a t  n e i t h e r  t h e  p l a n e t  n o r  i t s  moon were m a s s i v e  

enough t o  cause t h e  long-obse rved  w a v e r i n g s  i n  t h e  o r b i t s  of  the 

o u t e r  p l a n e t s .  Ander son  b e l i e v e s  some o t h e r  o b j e c t  mus t  b e  

r e s p o n s i b l e  f o r  t h i s  phenomena. 

Ander son  s a y s  be tween  1810 and 1 9 1 0 ,  d u r i n g  w h i c h  

measu remen t  t e c h n i q u e s  were c o m p a r a b l e  t o  modern a s t , r o n o m i c a l  

s t a n d a r d s ,  e v i d e n c e  f o r  a n  a d d i t i o n a l  s o l a r  s y s t e m  body was 

s t r o n g .  Yet t h e  P i o n e e r  f i n d i n g s  have  shown none  o f  t hese  

e f f e c t s .  

T h i s  h a s  c a u s e d  e x p e r t s  i n  t h e  f i e l d  o f  p l a n e t - o r b i t  

measu remen t  ( c e l e s t i a l  m e c h a n i c s )  t o  r e e x a m i n e  A n d e r s o n ' s  

i n t e r p r e t a t i o n  o f  t h e  l o n g  r e c o r d  of  o r b i t  da ta .  

Ander son  h a s  r e v i e w e d  many t y p e s  o f  o r b i t  m e a s u r e m e n t s  t a k e n  

o v e r  a p e r i o d  o f  almost 2 c e n t u r i e s .  H i s  r e i n t e r p r e t a t i o n s  o f  

these  data  now a p p e a r  t o  show t h a t ,  f rom t h e  p r e s e n t  b a c k  as f a r  

a s  1910 ,  a l l  t y p e s  o f  measu remen t  t e c h n i q u e s  have  f a i l e d  t o  show 

any  u n e x p l a i n e d  o u t e r  p l a n e t  v a r i a t i o n s .  T h i s  d e s p i t e  t h e  f a c t  

t h a t  mos t  o r b i t  e x p e r t s  had  l o n g  assumed t h a t  t hese  wel l -known 

e f f e c t s  were c o n t i n u i n g  i n t o  t h e  p r e s e n t  c e n t u r y .  

- more - 
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Long time p e r i o d s  are r e q u i r e d  t o  r e a c h  f i n a l  c o n c l u s i o n s  

a b o u t  t h e  v e r y  small e f f e c t s  on p l a n e t  o r b i t s  b e c a u s e  t h e  o u t e r  

p l a n e t s  take a v e r y  l o n g  time t o  o r b i t  t h e  Sun .  T h e r e f o r e ,  

m e a s u r e m e n t s  o f  small p o s i t i o n  d r i f t s  i n  o r b i t a l  a rcs  take 

decades. U r a n u s ,  f o r  e x a m p l e ,  c i r c l e s  t h e  Sun o n c e  e v e r y  84 

years  a n d  N e p t u n e  o n c e  e v e r y  165 y e a r s .  

A n d e r s o n  m a i n t a i n s  t h a t  t h e  b e s t  e x p l a n a t i o n  f o r  a n  o b j e c t  

v e r y  l i k e l y  t o  h a v e  b e e n  t he re  f o r  a t  l eas t  100 y e a r s ,  a n d  t h e n  

d i s a p p e a r i n g  is a " p l a n e t "  on a g r e a t l y  e l o n g a t e d  o r b i t .  H i s  

da ta  a l s o  t e n d s  t o  s t r e n g t h e n  t h e  idea t h a t  some k i n d  o f  t e n t h  

p l a n e t a r y  body may h a v e  c a u s e d  t h e  c a t a c l y s m i c  comet  impac t s  some 

s c i e n t i s t s  b e l i e v e  a re  r e s p o n s i b l e  f o r  p e r i o d i c  mass e x t i n c t i o n s ,  

i n c l u d i n g  t ha t  o f  t h e  d i n o s a u r s .  

A n d e r s o n ' s  s u r v e y s  o f  t h e o r i e s  f o r  a d d i t i o n a l  s o l a r  s y s t e m  

b o d i e s  t o  e x p l a i n  f i r s t  t h e  a p p a r e n t  p r e s e n c e  a n d  t h e n  t h e  

a b s e n c e  o f  s u c h  a body h a v e  c o v e r e d  b o t h  " p l a n e t s "  a n d  

i n c l u d i n g  m i n i - s i z e d  brown d w a r f s .  One o f  t h e  c u r r e n t  t h e o r i e s ,  

wh ich  h e  f e e l s  f i t s  t h e  da t a  q u i t e  we l l ,  i s  t h a t  o f  a p l a n e t  

whose o r b i t  is t i l t e d  a t  a l m o s t  r i g h t  a n g l e s  t o  t h e  o r b i t s  o f  t h e  

o t h e r  p l a n e t s .  I n  o n e  d i m e n s i o n ,  t h i s  o r b i t  m i g h t  b e  f rom 10 t o  

20 b i l l i o n  miles a c r o s s .  

Ander son  t r a c k s  t h e  P i o n e e r s  t o  seek u n d i s c o v e r e d  h e a v e n l y  

b o d i e s  ( a n d  i n  a n o t h e r  r e s e a r c h  area t o  l o o k  f o r  g r a v i t y  

w a v e s ) .  The P i o n e e r s  a re  good i n d i c a t o r s  o f  t h e  g r a v i t a t i o n a l  

p u l l  o f  c e l e s t i a l  o b j e c t s  b e c a u s e  t h e  spacec ra f t  g e n e r a t e  a l m o s t  

no  f o r c e s  o f  t h e i r  own w h i c h  a f f e c t  t h e i r  t r a j e c t o r i e s .  They a r e  

- more - 
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s t a b i l i z e d  by t h e i r  own s p i n ,  r a t h e r  t h a n  t h e  t h r u s t s  o f  c o n t r o l  

j e t s ,  and  l i k e  t i n y  p l a n e t s ,  t h e y  f l o a t  f r ee  i n  t h e  g r a v i t y  

f i e l d s  of t h e  s o l a r  s y s t e m  p l a n e t s .  U n e x p e c t e d  c h a n g e s  i n  t h e i r  

v e l o c i t i e s  would  show t h e  p r e s e n c e  o f  a n  u n c h a r t e d  s tar  o r  

p l a n e t a r y  o b j e c t .  B e c a u s e  t h e i r  t r a j e c t o r i e s  move t h e m  r a p i d l y  

o u t w a r d  f rom t h e  Sun  a n d  b e c a u s e  of p r e c i s e  r a d i o  t r a c k i n g ,  t h e y  

are v e r y  exact  g r a v i t y  s e n s o r s .  

NASA's Deep S p a c e  Network  (DSN) t e l e s c o p e s ,  l o c a t e d  i n  

M a d r i d ,  S p a i n ;  C a n b e r r a ,  A u s t r a l i a ;  a n d  G o l d s t o n e ,  C a l i f . ,  

t r a n s m i t  a s i g n a l  t o  t h e  P i o n e e r  s p a c e c r a f t  a n d  t h e n  m e a s u r e  t h e  

D o p p l e r  s h i f t  i n  t h e  w a v e l e n g t h  o f  r e t u r n i n g  s i g n a l s .  The  f a s t e r  

t h e  s p a c e c r a f t  p u l l s  away f rom t h e  S u n ,  t h e  l o n g e r  t h e  w a v e l e n g t h  

t h e  D S N  r e c e i v e s .  A c c o r d i n g  t o  A n d e r s o n ,  "Two-way D o p p l e r  

t r a c k i n g  g i v e s  u s  t h e  b e s t  t r a c k i n g  da ta  we c o u l d  o b t a i n . "  I t  is  

a c c u r a t e  t o  1 mill imeter p e r  s e c o n d .  

I n  3 y e a r s  of p r e c i s e  m e a s u r i n g ,  A n d e r s o n  h a s  f o u n d  n o  

g r a v i t a t i o n a l  e f f e c t  on  P i o n e e r s  10 and  1 1  wh ich  c a n n o t  b e  

e x p l a i n e d  by t h e  known n i n e  p l a n e t s .  H i s  r e v i e w  o f  p l a n e t a r y  

o r b i t  d a t a  a p p e a r s  t o  show t h a t  t h i s  h a s  b e e n  t h e  case f o r  t h e  

p a s t  75 y e a r s .  B u t  A n d e r s o n  b e l i e v e s  t h a t  t h e  d a t a  g a t h e r e d  

b e t w e e n  t h e  1 7 t h  and  e a r l y  2 0 t h  c e n t u r i e s ,  s h o w i n g  o r b i t  

i r r e g u l a r i t i e s ,  i s  v a l i d .  He s u g g e s t s  t h a t  h i s  own n e g a t i v e  d a t a  

means t h a t  w h a t e v e r  p e r t u r b e d  t h e  o r b i t s  o f  o u t e r  p l a n e t s  is  now 

e i t h e r  a huge  d i s t a n c e  f rom t h e  Sun  o r  is  o r b i t i n g  on  t h e  s i d e  o f  

t h e  Sun o p p o s i t e  U r a n u s  a n d  N e p t u n e .  

# 1! # 

J u n e  2 6 ,  1987 
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NOTE TO E D I T O R S  

Some i n d i r e c t  b u t  s i g n i f i c a n t  e v i d e n c e  f o r  t h e  p o s s i b i l i t y  

of a f a r - d i s t a n t  t e n t h  p l a n e t  o f  t h e  so la r  s y s t e m  h a s  come f r o m  

t h e  w o r k  o f  D r .  J o h n  A n d e r s o n ,  c e l e s t i a l  m e c h a n i c s  e x p e r i m e n t e r  

f o r  t h e  P i o n e e r  1 0  and  1 1  s p a c e c r a f t .  The  P i o n e e r  p r o j e c t  i s  

managed by N A S A ' s  A m e s  Research C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f .  

B e c a u s e  t h e y  are  s t a b i l i z e d  by t h e i r  own s p i n ,  a n d  f l o a t  

f r e e l y  i n  t h e  g r a v i t y  f i e l d s  o f  t h e  p l a n e t s ,  P i o n e e r s  10 a n d  1 1 ,  

two and  f o u r  b i l l i o n  miles  from t h e  Sun  r e s p e c t i v e l y ,  a r e  

u n i q u e l y  s e n s i t i v e  t o  e v e n  m i n u t e  g r a v i t y  e f f e c t s  o f  p l a n e t a r y  

b o d i e s .  

A news b r i e f i n g  t o  o u t l i n e  A n d e r s o n ' s  s i g n i f i c a n t  c h a i n  o f  

f i n d i n g s  w i l l  b e  h e l d  T u e s d a y ,  J u n e  3 0 ,  1 9 8 7 ,  a t  1 O : O O  a.m. 

R e p o r t e r s  s h o u l d  come t o  t h e  N A S A  g a t e  o f  M o f f e t t  F i e l d .  

P h o t o g r a p h s  and  v i d e o t a p e  of  t h e  P i o n e e r s  a n d  o u t e r  s o l a r  

s y s t e m  s c e n e s  w i l l  b e  a v a i l a b l e  t o  news media. 

J u n e  2 6 ,  1987 
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N A S A  B E G I N S  M A J O R  RESEARCH EFFORT I N  A R T I F I C I A L  I N T E L L I G E N C E  

N A S A  h a s  begun a n  i n i t i a t i v e  t o  a p p l y  a r t i f i c i a l  
i n t e l l i g e n c e  t e c h n o l o g y  t o  s p a c e  e x p l o r a t i o n  and  t o  c o n d u c t  b a s i c  

research i n  a r t i f i c i a l  i n t e l l i g e n c e .  A new d i v i s i o n  h a s  b e e n  
o r g a n i z e d  a t  N A S A ' s  A m e s  Research C e n t e r  t o  s p e a r h e a d  t h e  work. 

Working w i t h  o t h e r  N A S A  c e n t e r s  and  w i t h  p r i v a t e  i n d u s t r y ,  
Ames' I n f o r m a t i o n  S c i e n c e s  D i v i s i o n  w i l l  d e v e l o p  a u t o m a t e d  
s y s t e m s  f o r  a l l  p h a s e s  o f  space m i s s i o n s ,  from l a u n c h  t o  m i s s i o n  
c o n t r o l  and  on -boa rd  o p e r a t i o n s .  The U.S. s p a c e  s t a t i o n  w i l l  

h ave  a d v a n c e d  A I  a u t o m a t e d  s y s t e m s  c o n t r o l l i n g  many on-board  
f u n c t i o n s .  

A p p l y i n g  A I  t e c h n o l o g y  w i l l  a d v a n c e  spacecraf t  p e r f o r m a n c e  
and s a f e t y  and w i l l  f r e e  a s t r o n a u t s  from r o u t i n e  " h o u s e k e e p i n g "  
c h o r e s  s o  t h e y  c a n  s p e n d  more time on  s c i e n t i f i c  research.  

F o r  unmanned m i s s i o n s ,  Ames r e s e a r c h e r s  w i l l  d e v e l o p  
t e c h n o l o g y  f o r  i n t e l l i g e n t  a g e n t s  -- autonomous  s y s t e m s ,  
i n c l u d i n g  i n t e l l i g e n t  r o b o t i c  s y s t e m s  -- t h a t  c a n  f u n c t i o n  f o r  
e x t e n d e d  p e r i o d s  of  time w i t h o u t  human i n t e r v e n t i o n .  These  w i l l  
b e  i m p o r t a n t  f o r  a Mars r o v e r ,  l u n a r  base o r  i n  any  e n v i r o n m e n t  
p o t e n t i a l l y  h o s t i l e  o r  e x p e n s i v e  t o  t h e  m a i n t e n a n c e  o f  human 
l i f e .  

- more - 
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A r t i f i c i a l  i n t e l l i g e n c e  w i l l  be  u s e d  b e c a u s e  t h i s  compute r  
t e c h n o l o g y  a l lows f o r  "machine r e a s o n i n g , "  e n a b l e s  r a p i d  
p r o c e s s i n g  of m a s s i v e  amoun t s  of da ta ,  and c a n  f u n c t i o n  when 
t he re  are u n c e r t a i n t i e s  i n  t h e  data.  I n  A I ,  symbol s  ra ther  t h a n  
numbers  are u s e d  t o  r e p r e s e n t  i n f o r m a t i o n ,  p r o v i d i n g  for g r e a t  
f l e x i b i l i t y  and  a b s t r a c t i o n  of  i n f o r m a t i o n .  R u l e s  ( h e u r i s t i c s )  
s t r u c t u r e  t h e  i n f o r m a t i o n ,  r a t h e r  t h a n  t h e  s i m p l e r  y e s / n o  
a l g o r i t h m s  u s e d  i n  n u m e r i c a l  compute r  s y s t e m s .  A t  N A S A - A m e s ,  

researchers  w i l l  d e v e l o p  s y s t e m s  t h a t  c a n  draw i n f e r e n c e s ,  
r e a s o n ,  l e a r n  from t h e  e n v i r o n m e n t ,  and  cor rec t  e r r o r s .  

t h e  A m e s '  I n f o r m a t i o n  S c i e n c e s  B r a n c h ,  e s t a b l i s h e d  i n  1984.  T h e  

d i v i s i o n  now h a s  t h r e e  b r a n c h e s  and 60 f u l l - t i m e  p e r s o n n e l .  

T h e  A m e s  I n f o r m a t i o n  S c i e n c e s  D i v i s i o n  h a s  d e v e l o p e d  from 

A m a j o r  t h r u s t  o f  t h e  r e s e a r c h  w i l l  be  s y s t e m s  i n t e g r a t i o n  
-- e s t a b l i s h i n g  me thods  f o r  two o r  more compute r  s y s t e m s  t o  
communicate .  t fNe twork ing  among t h r e e  o r  more c o m p u t e r s  i s  v i t a l  
i n  h i g h l y  complex e n v i r o n m e n t s  s u c h  as t h e  s p a c e  s t a t i o n , "  s a i d  

Anne S i t t e r u d  of  NASA-Ames. F o r  example ,  i f  a compute r  
c o n t r o l l i n g  t e m p e r a t u r e  makes a c h a n g e ,  a compute r  c o n t r o l l i n g  
t h e  power s y s t e m  m i g h t  a l s o  h a v e  t o  make a n  a d j u s t m e n t .  To d a t e ,  
Ames r e s e a r c h e r s  have  a n a l y z e d  two d i f f e r e n t  c o m m u n i c a t i o n s  
p r o t o c o l s .  R e s e a r c h e r s  are a l s o  w o r k i n g  on s y s t e m s  i n t e g r a t i o n  
and a r c h i t e c t u r e  w i t h i n  m u l t i p r o c e s s o r s ,  t o  combine s y m b o l i c  and  
n u m e r i c  p r o c e s s i n g .  

I n  a d d i t i o n ,  A m e s  r e s e a r c h e r s  are w o r k i n g  t o  d e v e l o p  
m a c h i n e s  t h a t  c a n  r e c o g n i z e  images  and p a t t e r n s  ( v i s u a l  
i n f o r m a t i o n ,  before  i t  becomes d i g i t i z e d ) ,  which i s  t h e  f a s t e s t  
way m a c h i n e s  c a n  a b s o r b  large amoun t s  of d a t a .  The m a c h i n e s  must  
be a b l e  t o  r e c o g n i z e  and extract  u n i q u e  i n f o r m a t i o n ,  and  f i n d  
similari t ies.  

I n  a p p l y i n g  A I  t e c h n o l o g y  t o  g round  o p e r a t i o n s  s y s t e m s ,  Ames 
w i l l  be  work ing  c l o s e l y  w i t h  o t h e r  NASA c e n t e r s .  R e s e a r c h e r s  a t  
Ames and Kennedy S p a c e  F l i g h t  C e n t e r  a t  Cape C a n a v e r a l ,  F l a . ,  a r e  
work ing  t o  a u t o m a t e  s p a c e c r a f t  l a u n c h e s .  T h i s  may i n c l u d e  s u c h  

- more - 
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c o m p l i c a t e d  maneuver s  as mat ing  t h e  s p a c e  s h u t t l e  w i t h  i t s  rocke t  
b o o s t e r s  . 

The I n f o r m a t i o n  S c i e n c e s  D i v i s i o n  and  J o h n s o n  Space C e n t e r  
i n  Hous ton  w i l l  a u t o m a t e  p o r t i o n s  of t h e  S h u t t l e  g r o u n d  m i s s i o n  
c o n t r o l  f a c i l i t y ,  w i t h  t h e  g o a l  o f  r e d u c i n g  h u m a n - i n t e n s i v e  t a s k s  

by 4 0 % .  T h i s  w i l l  e n a b l e  t h e  same number of c o n t r o l l e r s  who now 
w o r k  on s p a c e  s h u t t l e  l a u n c h e s  t o  c o n t r o l  t h e  s p a c e  s t a t i o n ,  
wh ich  w i l l  m a i n t a i n  a pe rmanen t  p r e s e n c e  i n  s p a c e .  T h e s e  

c o n t r o l l e r s  w i l l  b e  more p r o d u c t i v e ,  f r e e d  from r o u t i n e  t asks .  
With e n g i n e e r s  from Marshall S p a c e  F l i g h t  C e n t e r  i n  

H u n t s v i l l e ,  Ala., A m e s  r e s e a r c h e r s  a re  d e s i g n i n g  a n  a u t o m a t e d  
s c i e n c e  research module  f o r  t h e  s h u t t l e  and  s p a c e  s t a t i o n .  T h i s  

f a c i l i t y  w i l l  b e  f l e x i b l e  enough t o  be  u s e d  i n  s u c h  d i v e r s e  
f i e l d s  as a s t r o n o m y ,  s p a c e  b i o l o g y  and  mater ia ls  p r o c e s s i n g .  I t  
w i l l  be  a b l e  t o  d i r e c t  i n s t r u m e n t s  t o  take d a t a ,  s a v i n g  time f o r  
t h e  f l i g h t  crew and i n c r e a s i n g  t h e  s c i e n c e  p a y l o a d .  I t  w i l l  a l s o  
a l l o w  g round-based  researchers  t o  c o n d u c t  e x p e r i m e n t s .  

The  A I  s p a c e  t e c h n o l o g y  w i l l  b e  t e s t e d  i n  a s e r i e s  o f  
d e m o n s t r a t i o n s ,  p r o g r e s s i v e l y  i n c r e a s i n g  i n  c o m p l e x i t y ,  t o  
p r o v i d e  f e e d b a c k  f o r  f u r t h e r  deve lopmen t .  For t h e  f i r s t  

d e m o n s t r a t i o n ,  s c h e d u l e d  f o r  1988 a t  t h e  J o h n s o n  S p a c e  C e n t e r ,  
t h e  t h e r m a l  c o n t r o l  s y s t e m  f o r  t h e  s p a c e  s t a t i o n  w i l l  b e  

a u t o m a t e d .  I t  w i l l  be t e s t e d  i n  a real- t ime,  o p e r a t i o n a l  
e n v i r o n m e n t  and i ts  p e f o r m a n c e  w i l l  be  e v a l u a t e d  a g a i n s t  
d e c i s i o n s  r e a c h e d  by t h e  c o n v e n t i o n a l  s y s t e m .  

s t a t i o n  w i l l  b e  a u t o m a t e d  and  t h e  two s y s t e m s  w i l l  " t a l k t *  w i t h  
each o t h e r  f o r  common p r o b l e m - s o l v i n g .  The  s y s t e m  w i l l  b e  

c a p a b l e  o f  u n d e r s t a n d i n g  u n c e r t a i n t i e s  i n  t h e  d a t a  o r  
u n a n t i c i p a t e d  f a i l u r e s .  I t  w i l l  b e  a b l e  t o  g i v e  a n  i n - d e p t h  
e x p l a n a t i o n  o f  i t s  d e c i s i o n  p r o c e s s  t o  t h e  u s e r  s o  t h a t  i t s  
d e c i s i o n s  c a n  b e  e v a l u a t e d .  

I n  1990,  t h e  t h e r m a l  and power s u b s y s t e m s  of t h e  space 

I n  1993 and  1996 ,  a n  e x e c u t i v e  c o n t r o l l e r ,  c a p a b l e  of  
i n t e g r a t i n g  i n f o r m a t i o n  from m u l t i p l e  s u b s y s t e m s  and  s e n s o r s ,  and 

- more - 
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i n v o l v i n g  b o t h  s p a c e b o r n e  and g round-based  s y s t e m s  w i l l  b e  

t e s t e d .  Automated o p e r a t i o n s  w i l l  i n c l u d e  s u c h  c o m p l i c a t e d  
s y s t e m s  as t h e  communica t ions  s u b s y s t e m  (which  i n c l u d e s  a l l  radar 
a n d  a n t e n n a e )  a n d  t h e r m a l  c o n t r o l  s y s t e m .  The  on-board  s y s t e m  
w i l l  be  c a p a b l e  of i n t e r a c t i n g  w i t h  e i t h e r  n o v i c e  or e x p e r t  u s e r s  
a n d  w i l l  b e  a b l e  t o  t e a c h  u s e r s  how t o  o p e r a t e  i t .  

The I n f o r m a t i o n  S c i e n c e s  D i v i s i o n  has  p u t  t o g e t h e r  a 
c o o p e r a t i v e  r e s e a r c h  team from u n i v e r s i t i e s ,  i n c l u d i n g  S t a n f o r d  
U n i v e r s i t y ,  M.I .T . ,  U . C .  B e r k e l e y ,  U n i v e r s i t y  of Mich igan  a n d  
Carneg ie -Mel lon  U n i v e r s i t y ,  and  from t h e  a r t i f i c i a l  i n t e l l i g e n c e  
i n d u s t r y .  However, t h e  o f f i c e  w i l l  f i r s t  f o c u s  on b u i l d i n g  up  a n  
i n - h o u s e  r e s e a r c h  c a p a b i l i t y .  'IWe're v e r y  much i n  a g r o w t h  
rnode,lt s a i d  D i v i s i o n  Deputy  Director  J o h n  B u l l .  "We're e x p a n d i n g  
r a p i d l y . t t  

J u l y  1 4 ,  1937 
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NASA, The Depar tmen t  o f  Commerce N a t i o n a l  O c e a n i c  and  
A t m o s p h e r i c  A d m i n i s t r a t i o n ,  t h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n  and  
i t s  N a t i o n a l  C e n t e r  f o r  A t m o s p h e r i c  R e s e a r c h ,  and t h e  Chemica l  
M a n u f a c t u r e r ' s  A s s o c i a t i o n  announced  t o d a y  a c o o p e r a t i v e  
i n v e s t i g a t i o n  o f  t h e  A n t a r c t i c  o z o n e  h o l e .  The i n t e r a g e n c y  
c o o p e r a t i v e  s c i e n t i f i c  program a l s o  i n v o l v e s  s c i e n t i s t s  f rom 
H a r v a r d  U n i v e r s i t y ,  t h e  U n i v e r s i t y  o f  Denver  and t h e  U n i v e r s i t y  
o f  Wash ing ton ,  and t h e  g o v e r n m e n t s  o f  A r g e n t i n a ,  C h i l e ,  F r a n c e ,  
N e w  Z e a l a n d  and  t h e  U n i t e d  Kingdom. Panama, P e r u  and  Ecuador  a r e  
a l s o  c o o p e r a t i n g  by a l l o w i n g  a i r c r a f t  o v e r f l i g h t s  o f  t h e i r  
c o u n t r i e s .  

i n s t r u m e n t e d  NASA ER-2 and  DC-8 a i r c r a f t  i n t o  t h e  A n t a r c t i c  o z o n e  
h o l e  from Augus t  17 t h r o u g h  S e p t e m b e r  29 .  The t i m i n g  o f  t h e  

f l i g h t s  c o i n c i d e s  w i t h  t h e  o n s e t  of t h e  o z o n e  h o l e  i n  t h e  
a t m o s p h e r e  o v e r  t h e  A n t a r c t i c  and  w i t h  t h e  a d v e n t  o f  t e m p e r a t u r e  
and s u n l i g h t  c o n d i t i o n s  r e q u i r e d  f o r  t h e  a i r c r a f t  f l i g h t s .  The 
A n t a r c t i c  o z o n e  h o l e  b e g i n s  a t  t h e  end  of w i n t e r  i n  t h e  S o u t h e r n  
Hemisphere  and  l a s t s  t h r o u g h  s p r i n g .  

The A i r b o r n e  A n t a r c t i c  Ozone E x p e r i m e n t  w i l l  f l y  s p e c i a l l y  
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The m i s s i o n  is o r g a n i z e d  and managed by N A S A  w i t h  

s u b s t a n t i a l  c o n t r i b u t i o n s  from t h e  N a t i o n a l  O c e a n i c  a n d  
A t m o s p h e r i c  A d m i n i s t r a t i o n  ( D e p a r t m e n t  o f  Commerce) and  w i t h  t h e  
c o o p e r a t i o n  and i n v o l v e m e n t  o f  t h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n  
( N a t i o n a l  C e n t e r  f o r  A t m o s p h e r i c  Research and  P o l a r  P r o g r a m s  
D i v i s i o n ) ,  t h e  Chemical M a n u f a c t u r e r ' s  A s s o c i a t i o n ,  v a r i o u s  U.S. 
u n i v e r s i t i e s  and  and  se lec ted  E u r o p e a n  m e t e o r o l o g i c a l  
o r g a n i z a t i o n s .  S c i e n t i s t s  and  e n g i n e e r s  f rom N A S A ,  N O A A ,  N C A R  
and t h e  u n i v e r s i t i e s  w i l l  b e  s t a t i o n e d  a t  P u n t a  A r e n a s ,  C h i l e ,  

f o r  t h e  d u r a t i o n  of t h e  a i r c r a f t  f l i g h t s .  

M e t e o r o l o g i c a l  da ta  from N A S A ' s  Nimbus 7 s a t e l l i t e  and  from 
v a r i o u s  NOAA and  European  weather s a t e l l i t e s  and  from ground  
s t a t i o n s  a t  U.S. A n t a r c t i c  s t a t i o n s  w i l l  be  c o o r d i n a t e d  w i t h  

a i r c r a f t  f l i g h t s  and  a i r c r a f t  da ta  t h r o u g h  a s o p h i s t i c a t e d  real-  
time da ta  ne twork  p r o v i d e d  by  N A S A .  The B r i t i s h  Meteorological  
Off ice  w i l l  u s e  complex compute r  m o d e l i n g  t o  l o o k  a t  data  from a 
g i v e n  r e g i o n  o f  a i r  and p r e d i c t  how t h a t  r e g i o n  w i l l  e v o l v e  o v e r  
a p e r i o d  o f  d a y s .  ER-2 and  DC-8 f l i g h t  s a m p l i n g  o f  t h e  a i r  mass 
on s u b s e q u e n t  d a y s  w i l l  t e s t  t h e  v a l i d i t y  o f  t h e  c o m p u t e r  model. 

The a i r c r a f t  w i l l  have  l a r g e l y  i n d e p e n d e n t  b u t  complemen ta ry  
s c i e n t i f i c  i n s t r u m e n t s .  The ER-2 is s c h e d u l e d  t o  f l y  up t o  10 
s e p a r a t e  m i s s i o n s  from P u n t a  A r e n a s ,  on t h e  e x t r e m e  s o u t h e r n  t i p  
o f  S o u t h  America a t  t h e  S t r a i t s  of M a g e l l a n ,  o v e r  t h e  A n t a r c t i c  
t o  a b o u t  72 d e g r e e s  S o u t h  L a t i t u d e  and  t h e n  r e t u r n .  T h i s  f l i g h t  
p l a n  a l lows s u b s t a n t i a l  p e n e t r a t i o n  of t h e  o z o n e  ho le .  The  DC-8 
h a s  a v a s t l y  l o n g e r  r a n g e  and w i l l  f l y  f u r t h e r  s o u t h  i n t o  t h e  

ozone  ho le  as well as i n v e s t i g a t e  t h e  r e g i o n  a r o u n d  t h e  h o l e .  

f o r  t h e  complemen ta ry  se t s  of da ta  t o  be a c q u i r e d  a t  t h e  same 
time. A t  l e a s t  two o f  t h e  t e n  p l a n n e d  DC-8 f l i g h t s  w i l l  take i t  
o v e r  t h e  S o u t h  P o l a r  r e g i o n  c o n t i n u i n g  t o  N e w  Z e a l a n d  where i t  
w i l l  l a y  o v e r  a d a y  p r i o r  t o  r e t u r n i n g  on t h e  r e v e r s e  f l i g h t  p a t h  
t o  P u n t a  Arenas .  

S e v e r a l  o f  t h e  ER-2 and  DC-8 f l i g h t s  w i l l  b e  tandem t o  allow 
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F o l l o w i n g  each f l i g h t ,  t h e  da ta  from t h a t  f l i g h t ' s  

e x p e r i m e n t s  w i l l  be  u s e d  a l o n g  w i t h  s a t e l l i t e  and g round  s t a t i o n  
da ta  t o  p l a n  t h e  n e x t  f l i g h t s .  T h i s  w i l l  e n a b l e  t h e  s c i e n t i s t s  
t o  o p t i m i z e  t h e i r  f l i g h t s  f o r  e x i s t i n g  a t m o s p h e r i c  c o n d i t i o n s .  

T h e  E R - 2  is a h i g h l y  m o d i f i e d  U - 2  h i g h - a l t i t u d e  e a r t h  
r e s o u r c e s  and a t m o s p h e r i c  research a i r p l a n e .  U - 2  and  ER-2 
a i r c r a f t  have pe r fo rmed  v a r i o u s  c o m p a r a b l e  m i s s i o n s  wor ldwide  
o v e r  Arc t i c  p o l a r  areas and  r e m o t e  o c e a n  r e g i o n s .  I t  w i l l  f l y  i n  
t h e  r e g i o n  of maximum ozone  d e p l e t i o n  up t o  65 ,000  f ee t  and c a r r y  
i n s t r u m e n t s  d e s i g n e d  t o  p r o v i d e  i n f o r m a t i o n  on t h r e e - d i m e n s i o n a l  
w inds ,  p r e s s u r e ,  t e m p e r a t u r e s  and t e m p e r a t u r e  p r o f i l e s .  O t h e r  

E R - 2  i n s t r u m e n t s  w i l l  d i r e c t l y  s ample  t h e  chemical c o m p o s i t i o n  
i n c l u d i n g  t h e  c h l o r i n e  o x i d e  r ad ica l ,  t h e  b romine  o x i d e  r a d i c a l ,  
o z o n e ,  n i t r o u s  and  n i t r i c  o x i d e ,  t h e  t o t a l  amount of water, 
me thane  and  s e v e r a l  c h l o r o f l u r o c a r b o n s  and samples o f  
c o n d e n s a t i o n  n u c l e i  ( p a r t i c u l a t e s  which would c a u s e  c o n d e n s a t i o n  
t o  o c c u r )  and c l o u d  p a r t i c l e s .  

The DC-8 i s  a h i g h l y  m o d i f i e d  v e r s i o n  of t h e  commercial DC- 
8.  I t  h a s  been  r e t r o f i t t e d  w i t h  h i g h - b y p a s s - r a t i o  t u r b o  f a n  
e n g i n e s  and i t s  i n t e r i o r  c a b i n  s p a c e  h a s  been  m o d i f i e d  i n t o  a 
f l y i n g  l a b o r a t o r y  f o r  e a r t h  r e s o u r c e s  and  a t m o s p h e r i c  r e m o t e  
s e n s i n g  research. I t  w i l l  f l y  i n  t h e  lower  p o r t i o n  o f  t h e  ozone  
d e p l e t i o n  r e g i o n  a t  a l t i t u d e s  up t o  40,000 fee t  and ca r ry  
i n s t r u m e n t s  t o  measure o z o n e  and  a e r o s o l  p r o f i l e s ,  c h l o r i n e  
d i o x i d e ,  b romine  o x i d e  r a d i c a l ,  n i t r i c  a c i d ,  c h l o r i n e  n i t r a t e ,  
n i t r o g e n  o x i d e s  as well as h y d r o c h l o r i c  a c i d  u s i n g  b o t h  whole a i r  
s a m p l i n g  and r e m o t e  s e n s i n g  t e c h n i q u e s .  

The e x p e r i m e n t s  have  been  d e s i g n e d  n o t  o n l y  t o  t e s t  e x i s t i n g  
A n t a r c t i c  o z o n e  h o l e  t h e o r i e s  b u t  t o  p r o v i d e  f o r  a wide base o f  
h i g h  q u a l i t y  a t m o s p h e r i c  da t a  i n  t h e  e v e n t  t h a t  none  o f  t h e  

c u r r e n t  h y p o t h e s e s  p r o v e s  t o  be a d e q u a t e .  A l t h o u g h  t h e  da ta  from 
t h e  v a r i o u s  e x p e r i m e n t s  w i l l  u n d e r g o  p r e l i m i n a r y  a n a l y s i s  i n  
P u n t a  A r e n a s ,  t h e  r i g o r o u s  a n a l y s i s  and  m o d e l i n g  of t h e  da ta  w i l l  
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n o t  be done u n t i l  t h e  c o m p l e t i o n  o f  t h e  a i r c r a f t  e x p e r i m e n t .  
Once b a c k  home, t h e  v a r i o u s  s c i e n t i f i c  teams w i l l  w o r k  t o w a r d s  
p r o v i d i n g  a r i g o r o u s  and  f a i r l y  complete a n a l y s i s  of t h e i r  da t a  
by F e b r u a r y  1988.  A t  t h a t  time i t  is e x p e c t e d  t h a t  t h e  d i f f e r e n t  
s c i e n c e  teams w i l l  meet t o  compare a n a l y s e s  and 
i n t e r p r e t a t i o n s .  A p r e l i m i n a r y  i n t e r p r e t a t i o n  o f  t h e  f i n d i n g s  i s  
e x p e c t e d  t o  be a v a i l a b l e  t o  t h e  s c i e n t i f i c  community a r o u n d  May 
of n e x t  year. 

T h i s  e x p e r i m e n t  is  prompted  by r e c e n t  o b s e r v a t i o n s  t h a t  have  
shown a dramatic and u n e x p e c t e d  downward t r e n d  i n  t h e  amount of  
ozone  i n  a column o f  a i r  o v e r  t h e  A n t a r c t i c  i n  t h e  p e r i o d  be tween 
l a t e  w i n t e r  and e a r l y  s p r i n g .  A column o f  a i r  is t h e  a i r  w h i c h  

would be e n c o u n t e r e d  a l o n g  a s t r a i g h t  l i n e  from t h e  g r o u n d  and  
c o n t i n u i n g  up t h r o u g h  t h e  a t m o s p h e r e .  

B e g i n n i n g  i n  1979 ,  t h e  amount o f  r e d u c t i o n  which h a s  been  
o b s e r v e d  up t o  1986 h a s  been  a b o u t  40 p e r c e n t  o f  t h e  p r e v i o u s  
h i s t o r i c a l  l a t e  w i n t e r - e a r l y  s p r i n g  m o n t h l y  mean. T h i s  

o b s e r v a t i o n  h a s  b e e n  r e p o r t e d  by s c i e n t i s t s  from t h e  B r i t i s h  
A n t a r c t i c  S u r v e y  and  c o n f i r m e d  by s a t e l l i t e  o b s e r v a t i o n s  t a k e n  
w i t h  t h e  T o t a l  Ozone Mapping S p e c t r o m e t e r  aboard t h e  Nimbus 7 
spacecraf t  and f u r t h e r  c o n f i r m e d  by a j o i n t  NSF/NASA/NOAA/CMA 
s c i e n t i f i c  i n v e s t i g a t i o n .  

f rom l a t e  A u g u s t ,  1986 ,  t h r o u g h  e a r l y  November, 1986 ,  and  
i n v o l v e d  g round  based  and  b a l l o o n  b o r n e  a tmospheric  m e a s u r e m e n t s ,  
c a r r i ed  o u t  a t  McMurdo S t a t i o n  by teams from t h e  NOAA Aeronomy 
L a b o r a t o r y ,  t h e  S t a t e  U n i v e r s i t y  o f  N e w  York a t  S t o n y  Brook, t h e  

U n i v e r s i t y  o f  Wyoming and t h e  N A S A  J e t  P r o p u l s i o n  L a b o r a t o r y .  

c o r r e l a t e  t h e  o z o n e  d e p l e t i o n  w i t h  o t h e r  a t m o s p h e r i c  o b s e r v a t i o n s  
h a s  p r o d u c e d  a mixed s e t  of r e s u l t s .  T h r e e  p r e v a i l i n g  t h e o r i e s  
h e l d  t h a t  t h e  ozone  hole  phenomenon was c a u s e d  by 1 )  human-caused 
chemical c h a n g e s  i n  t h e  a t m o s p h e r e ;  2 )  n a t u r a l l y  i n d u c e d  so l a r -  

The  1986 N a t i o n a l  Ozone E x p e d i t i o n  (NOZE-11, was c o n d u c t e d  

A t t e m p t s  by a la rge  number of s c i e n t i f i c  o r g a n i z a t i o n s  t o  
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c a u s e d  chemical c h a n g e s  i n  t h e  a t m o s p h e r e ;  o r  3 )  a c h a n g e  i n  
dynamic  c i r c u l a t i o n  p a t t e r n s  i n  t h e  area o f  t h e  A n t a r c t i c .  

t h e  o z o n e  h o l e  i s  n o t  c a u s e d  by c h a n g e s  i n  s o l a r  a c t i v i t y  ( i t em 2 
a b o v e ) .  H i g h l y  d i s t u r b e d  c h e m i s t r y  c o n s i s t e n t  w i t h ,  b u t  n o t  
d e f i n i t i v e  p r o o f  o f  t h e  human-caused c h e m i c a l  c h a n g e  t h e o r y  was 
f o u n d .  The  m a j o r  t h e o r i e s  t o  be  t e s t ed  by t h i s  yea r ' s  a i r c r a f t  
and  NOZE e x p e r i m e n t s  a re  chemical and  dynamics .  

The a i r b o r n e  o b s e r v a t i o n  p rogram w i l l  be complemented  by  a 
s e c o n d  N O Z E  campa ign  t o  b e  c o n d u c t e d  from McMurdo S t a t i o n ,  
A n t a r c t i c a ,  from Augus t  t h r o u g h  November. T h i s  s e c o n d  campa ign  
w i l l  a l s o  i n v o l v e  s c i e n t i f i c  teams from NOAA Aeronomy L a b o r a t o r y ,  

NASA, S U N Y ,  U n i v e r s i t y  o f  D e n v e r ,  SRI I n t e r n a t i o n a l  and  t h e  

U n i v e r s i t y  of Wyoming. 
T h e  data  p r o v i d e d  by t h e  ER-2 a n d  DC-8 a i r c r a f t  f l i g h t s ,  

s u p p o r t e d  by t h e  s a t e l l i t e  and  A n t a r c t i c  g r o u n d  s t a t i o n  da t a ,  
w i l l  p r o v i d e  a bas i c  s e t  o f  A n t a r c t i c  o z o n e  h o l e  da ta  which  c a n  
t h e n  be  u s e d  t o  address  t h e  p r o b a b l e  c a u s e s  of  t h e  o z o n e  
d e p l e t i o n  phenomenon. I n  a d d i t i o n  t o  c o l l e c t i n g  d a t a  p e r t i n e n t  

t o  t h e  c u r r e n t  o z o n e  h o l e  t h e o r i e s ,  t h e  i n s t r u m e n t s  a b o a r d  t h e  
ER-2 a n d  DC-8 a re  d e s i g n e d  t o  a c q u i r e  g e n e r a l  a t m o s p h e r i c  
c h e m i c a l  and d y n a m i c a l  da ta .  T h i s  a d d i t i o n a l  da ta  would be u s e d  
t o  assist i n  p o s t u l a t i n g  new t h e o r i e s  f o r  o z o n e  h o l e  d e p l e t i o n  i f  
t h e  c u r r e n t  t h e o r i e s  p r o v e  t o  be  i n v a l i d .  

T h e  e v i d e n c e  o b t a i n e d  i n  t h e  NOZE-1 campa ign  i n d i c a t e s  t h a t  

J u l y  23, 1987 
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NOTE TO EDITORS 
S c i e n t i s t s  f rom NASA, N O A A  ( N a t i o n a l  O c e a n i c  a n d  A t m o s p h e r i c  

A d m i n i s t r a t i o n ) ,  and  o t h e r  a g e n c i e s  and u n i v e r s i t i e s  w i l l  leave 
f o r  C h i l e  on Augus t  1 2 ,  t o  c o n d u c t  a n  a i r b o r n e  s t u d y  o f  t h e  h o l e  

i n  t h e  o z o n e  l a y e r  over A n t a r c t i c a .  Two  NASA-Ames a i r c r a f t ,  a 
m o d i f i e d  DC-8 and  a n  ER-2 h i g h  a l t i t u d e  a i r c r a f t ,  w i l l  make up t o  
t e n  research f l i g h t s  e a c h  t h r o u g h  t h e  o z o n e  hole .  S c i e n t i s t s  
hope  t o  l e a r n  w h e t h e r  t h e  o z o n e  h o l e  i s  c a u s e d  by a t m o s p h e r i c  
d y n a m i c s  o r  manmade chemicals. The o z o n e  l a y e r  i n  t h e  
s t r a t o s p h e r e  p r o t e c t s  t h e  E a r t h  f rom h a r m f u l  u l t r a v i o l e t  
r a d  i a t  i on .  

A b r i e f i n g  t o  d i s c u s s  t h e  m i s s i o n ,  t o  be  f o l l o w e d  by a t o u r  
of t h e  two a i r c r a f t ,  w i l l  be  h e l d  on  T u e s d a y ,  J u l y  28 ,  1987, 
1O:OO a . m . ,  a t  NASA's A m e s  Research C e n t e r ,  M o u n t a i n  V i e w ,  
Ca l i f .  S p e a k e r s  w i l l  b e :  P r o g r a m  S c i e n t i s t  R o b e r t  Watson o f  NASA 
H e a d q u a r t e r s ;  P r o j e c t  Manager  E s t e l l e  Condon o f  NASA-Ames; and 
M i s s i o n  S c i e n t i s t  A d r i a n  Tuck of N O A A .  

A TV c l i p  w i t h  f l i g h t  f o o t a g e  of  t h e  ER-2 a n d  DC-8 as  well  
as p h o t o g r a p h s  and p r i n t  mater ia l  w i l l  be  a v a i l a b l e  t o  t h e  media. 

The b r i e f i n g  w i l l  b e  c a r r i e d  o v e r  NASA S e l e c t  T e l e v i s i o n  
wh ich  is t r a n s m i t t e d  o n  R C A  S a t c o m  FZR, t r a n s p o n d e r  13,  f r e q e n c y  
3960 MHz (72' west l o n g i t u d e  o v e r  t h e  e q u a t o r ) .  

After  t h e  b r i e f i n g ,  a panel of s c i e n t i s t s  w i l l  be  a v a i l a b l e  
t o  a n s w e r  q u e s t i o n s  f o r  W a s h i n g t o n  media a t  N A S A  H e a d q u a r t e r s ,  
W a s h i n g t o n ,  DC.  

B u i l d i n g  245 a u d i t o r i u m .  
Media a t t e n d i n g  t h e  A m e s  b r i e f i n g  s h o u l d  come t o  t h e  NASA 

T - - -- 
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NOTE T O  E D I T O R S :  -- 
E l e v e n  male v o l u n t e e r s  between t h e  a g e s  of 30 t o  50 y e a r s  

w i l l  h a v e  completed a 30-day bedres t  s t u d y  a t  N A S A ' s  A m e s  

R e s e a r c h  C e n t e r  on S u n d a y ?  A u g u s t  30. Data f rom t h i s  s i m u l a t e d  

w e i g h t l e s s n e s s  s t u d y  w i l l  h e l p  N A S A  u n d e r s t a n d  t h e  mechanisms 

r e s p o n s i b l e  f o r  t h e  p h y s i o l o g i c a l  c h a n g e s  o b s e r v e d  i n  l o n g  

d u r a t i o n  space m i s s i o n s .  

T h e s e  t e s t s  a re  p a r t  o f  a c o n t i n u i n g  ser ies  of bedrest  

e x p e r i m e n t s  a t  A m e s  t h a t  h a v e  s t u d i e d  men a n d  women of  d i f f e r e n t  

age g r o u p s  t o  t e s t  t h e i r  r e a c t i o n  t o  s i m u l a t e d  w e i g h t l e s s n e s s ?  

a n d  p h y s i o l o g i c a l  a n d  p h a r m a c o l o g i c a l  r e s p o n s e s .  

S e v e r a l  p a r t i c i p a n t s  i n  t h e  c u r r e n t  t e s t  a n d  A m e s  p r o j e c t  

o f f i c i a l s  w i l l  be a v a i l a b l e  t o  news  r epor t e r s  a t  10:00 a.m.? 

Monday? A u g u s t  31r  i n  t h e  A u d i t o r i u m  o f  N-239, L i f e  S c i e n c e s  

Research B u i l d i n g .  Repor te rs  c a n  t o u r  t h e  bedres t  f a c i l i t y  a n d  

d i s c u s s  t h e  tests w i t h  p a r t i c i p a n t s .  Video a n d  s t i l l  p h o t o s  of  

t h e  t e s t  a n d  f a c i l i t y  w i l l  be a v a i l a b l e .  T h o s e  p l a n n i n g  t o  

a t t e n d  s h o u l d  come t o  t h e  N A S A  ga t e  of M o f f e t t  F i e l d .  

A u g u s t  2 5 )  1987 -end- 
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I n f o r m a  t i o n  Summar ies  

N A S A  A m e s  Research C e n t e r  h a s  b e e n  c o n d u c t i n g  b e d r e s t  

s t u d i e s  s i n c e  1971. Data f r o m  t h e s e  s i m u l a t e d  w e i g h t l e s s n e s s  

s t u d i e s  w i l l  h e l p  N A S A  u n d e r s t a n d  t h e  m e c h a n i s m s  r e s p o n s i b l e  f o r  

t h e  c h a n g e s  o b s e r v e d  i n  l o n g  d u r a t i o n  space m i s s i o n s  a n d  t o  ,; 

d e t e r m i n e  how w e i g h t l e s s n e s s  a f f e c t s  t h e  body a n d  i t s  a b i l i t y  t o  

r e a c t  t o  r e e n t r y  stresses. T h i s  i s  p a r t i c u l a r l y  i m p o r t a n t  i n  t h e  

d e v e l o p m e n t  of p r o t e c t i v e  p r o c e d u r e s  a n d '  c o u n t e r m e a s u r e s .  

O f  t h e  e l e v e n  men s u b j e c t s  who p a r t i c i p a t e d  i n  t h e  c u r r e n t  

s t u d y  t h a t  e n d e d  o n  S u n d a y ,  A u g u s t  30, t h e  f o l l o w i n g  i n f o r m a t i o n  

i s  a v a i l a b l e  on s e v e n  C a l i f o r n i a  r e s i d e n t s :  Tim Doyle of F r e m o n t ,  

Lance  T. H i n k l e y  o f  H i l l s b o r o u g h ,  Samuel  Kampschmidt  of S o u t h  San  

F r a n c i s c o ,  R u s s e l l  N e l s o n  of S a n  Jose ,  Bob Norby  of O a k l a n d ,  

P a t r i c k  A .  T a y l o r  of M o n t a r a ,  a n d  C r a i g  D.  R o s s  of Union C i t y .  

The  f o l l o w i n g  ARC i n v e s t i g a t o r s  a n d  s u p p o r t  p e r s o n s  

c o n d u c t e d  t h e  c u r r e n t  b e d r e s t  s t u d y :  

J o a n  V e r n i k o s - D a n e l l i s ,  Ph.D. , a c t i n g  Assoc ia te  D i r e c t o r ,  
D i r e c t o r a t e  of Space R e s e a r c h  
N A S A ,  A m e s  R e s e a r c h  C e n t e r  

P a u l  Buchanan ,  M.D. I D i r e c t o r  
Biomedical  O p e r a t i o n  a n d  R e s e a r c h  O f f i c e  
N A S A ,  Kennedy Space C e n t e r  

Lanny C .  K e i l ,  Ph.D./ 
Research  S c i e n t i s t  I 
N A S A ,  A m e s  R e s e a r c h  C e n t e r  

..* 
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V i c t o r  A .  C o n v e r t i n o ,  Ph.D., 
R e s e a r c h  S c i e n t  is t , 
NASA,  Kennedy S p a c e  C e n t e r  

Mark Du V o i s o n ,  B . S . ,  
B i o m e  d i c a  1 E n g i n e e r  
N A S A ,  Kennedy S p a c e  C e n t e r  

Dee O ' H a r a ,  B . S . ,  
Manager ,  Human R e s e a r c h  F a c i l i t y  
NASA, A m e s  R e s e a r c h  C e n t e r  

Numerous o t h e r  un-named u n i v e r s i t y  c o - i n v e s t i g a t o r s  came t o  

A m e s  a n d  a s s i s t e d  i n  t h e  30-day bedres t  s t u d y .  R a n i t a  A.  

D a l t o n ,  s u p e r v i s o r ,  a n d  G a i l  B e n n e t t - H i l e y ,  p r o j e c t  manage r ,  work 

f o r  t h e  B i o n e t i c s  Corp. ,  s u p p o r t  s e r v i c e s  c o n t r a c t o r  t o  t h e  Human 
i 
Î  

R e s e a r c h  F a c i l i t y .  L o c a t e d  a d j a c e n t  t o  t h e  f a c i l i t y ,  i n  t h e  L i f e  

S c i e n c e s  B u i l d i n g ,  t h e  B i o n e t i c s  Corp. { r e c r u i t s  a n d  p r o v i d e s  

i n i t i a l  i n t e r v i e w i n g  a n d  s c r e e n i n g  o f  men a n d  women v o l u n t e e r s .  

F u t u r e  P l a n s :  

C o o r d i n a t e  t h e  a s s e m b l e  of d a t a  on t h e  more t h a n  1 5  b e d r e s t  

s t u d i e s  p e r f o r m e d  a t  A m e s .  

P u b l i s h  t h i s  h i s t o r y  ( a s s e m b l e d  d a t a )  when i t  is f i n i s h e d .  

A s s i s t  i n  t h e  c o m p l e t e  d o c u m e n t a t i o n  ( w i t h  s t i l l  s h o t s  a n d  

v i d e o s )  o f  a l l  t h e  e x p e r i m e n t s  i n  n e x t ' s  y e a r  b e d r e s t  s t u d y .  

-end- 
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N A S A  A m e s  R e s e a r c h  C e n t e r ' s  Di rec tor  W i l l i a m  F. B a l l h a u s  r e c e n t l y  

a n n o u n c e d  t h e  a p p o i n t m e n t  o f  J o h n  F. Murphyr  a s  c h i e f r  t o  t h e  n e w l y  

c r ea t ed  E x t e r n a l  A f f a i r s  Of f i ce .  Before t a k i n g  h i s  p o s t  a t  A m e s ,  

Murphy s e r v e d  a s  t h e  A s s i s t a n t  A d m i n i s t r a t o r  f o r  L e g i s l a t i v e  A f f a i r s ,  

N A S A  H e a d q u a r t e r s ,  W a s h i n g t o n  D . C . ,  s i n c e  September 1981 w h e r e  h e  w a s  

t h e  p r i n c i p a l  a d v i s o r  t o  t h e  A d m i n i s t r a t o r  a n d  o t h e r  N A S A  o f f i c i a l s  o n  

a l l  mat te rs  p e r t a i n i n g  t o  C o n g r e s s .  

Murphy w i l l  be r e s p o n s i b l e  f o r  d e v e l o p i n g  a n d  e x p a n d i n g  a wide  

v a r i e t y  o f  C e n t e r  and  N A S A  a c t i v i t i e s  d e s i g n e d  t o  e n h a n c e  w o r k i n g  

r e l a t i o n s h i p s ,  p r o g r a m  c o o r d i n a t i o n r  a n d  d i s s e m i n a t i o n  o f  i n f o r m a t i o n  

c o n c e r n i n g  N A S A  a n d  A m e s  a c t i v i t i e s  t h r o u g h o u t  t h e  t h i r t e e n  W e s t e r n  

S t a t e s .  I n  a c c o m p l i s h i n g  t h i s  new r o l e ,  h e  w i l l  work  c l o s e l y  w i t h  

i n d u s t r y ,  t h e  academic c o m m u n i t y r  s t a t e  a n d  l o c a l  g o v e r n m e n t ,  a n d  t h e  

g e n e r a l  p u b l i c .  

B o r n  i n  O r l a n d o ,  F l o r i d a ,  Murphy w i t h  h i s  f a m i l y  moved t o  

A r i z o n a  s e v e r a l  y e a r s  l a t e r .  Murphy s e r v e d  i n  t h e  U . S .  Navy f r o m  

1 9 4 4  t o  1946. F o l l o w i n g  t h a t ,  h e  a t t e n d e d  P h o e n i x  C o l l e g e  a n d  

t h e  U n i v e r s i t y  of A r i z o n a .  I n  1956,  h e  was Vice P r e s i d e n t  of  

N e w s / P u b l i c  A f f a i r s ,  f o r  Radio-TV KOOL i n  P h o e n i x r  A r i z o n a .  From 

.- 

-more- 

--l 

September 1 5 1  1 9 8 7  

- 7  - -- T - . -- 



P a g e  2 

1969 t o  1 9 7 2 ,  h e  was t h e  S e n i o r  T e l e v i s i o n  A d v i s o r  t o  t h e  

G o v e r n m e n t  of t h e  R e p u b l i c  of V i e t n a m  a n d  t h e  J o i n t  U . S .  P u b l i c  

A f f a i r s  O f f i c e ,  S a i g o n ,  S V N .  Af t e r  h i s  a s s i g n m e n t  i n  S o u t h e a s t  

A s i a ,  h e  s e r v e d  a s  d e p u t y  d i r e c t o r  of C o m m u n i c a t i o n s  a t  t h e  

D e p a r t m e n t  o f  t h e  I n t e r i o r  from 1 9 7 2  t o  1 9 7 4 ,  From 1 9 7 4  u n t i l  

March 1981, Murphy was S e n a t o r  B a r r y  Go ldwa te r ' s  A d m i n i s t r a t i v e  

A s s i s t a n t .  And from March t o  S e p t e m b e r  1981, h e  w a s  t h e  Director 

for L e g i s l a t i v e  A f f a i r s ,  f o r  t h e  Agency for International 

D e v e l o p m e n t  , Wash ing  t o n  , D. C. 

M u r p h y ' s  t e c h n i c a l  papers  i n c l u d e  i n f o r m a t i o n  on  TV 

p r o d u c t i o n  t e c h n i q u e s ,  newsroom managemen t  a n d  broadcast  

n e w s g a t h e r i n g  s t a n d a r d s .  H e  b e l o n g s  t o  a number  of p r o f e s s i o n a l  

s o c i e t i e s  i n c l u d i n g  Sigma Delta C h i ,  B r o a d c a s t  P i o n e e r s ,  t h e  

N a t i o n a l  Academy of TV A r t s  a n d  S c i e n c e s ,  a n d  t h e  N a t i o n a l  P r e s s  

C l u b .  

Murphy is married t o  t h e  former Mary E l i z a b e t h  Ru t schman  

C a m p b e l l .  H e  h a s  two d a u g h t e r s ,  K a t h l e e n  M. Harber a n d  P a t r i c i a  

M. Alderman .  A s  most n e w l y  a r r i v a l s  t o  A m e s ,  t h e  Murphys  a r e  

s e a r c h i n g  f o r  a home i n  t h e  S a n  F r a n c i s c o  Bay Area. 

# # # #  
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N A S A ' s  H I G H  ALTITUDE AIRCRAFT 
MONITOR CALIFORNIA FOREST FIRES 

D u r i n g  t h e  r e c e n t  s e i g e  o f  l i g h t n i n g - c a u s e d  f o r e s t  f i r e s  i n  

C a l i f o r n i a ?  N A S A - A m e s  r e s e a r c h  a i r c r a f t  p a r t i c i p a t e d  i n  t h e  

d e t e c t i o n ?  a n d  m a p p i n g  o f  t h e  major  f i r e  a reas .  

A c c o r d i n g  t o  f i r e  r e s e a r c h  s c i e n t i s t s ?  C a l i f o r n i a ' s  f o r e s t s  

s u s t a i n e d  t h e  g r e a t e s t  f i r e  damage  i n  h i s t o r y r  t h i s  y e a r .  

T h e  h i g h  a l t i t u d e  r e c o n n a i s s a n c e  f l i g h t s  i d e n t i f i e d  a n d  

l o c a t e d  s i x  p r e v i o u s l y  unknown f i r e s .  

The  f l i g h t s  a l l o w e d  b o t h  C a l i f o r n i a  a n d  t h e  U n i t e d  S t a t e s  

F o r e s t  S e r v i c e s  t o  see w h e r e  t h e  h o t t e s t  f i r e s  were l o c a t e d ?  make 

a s s e s s m e n t  o f  t h e  s e v e r i t y  of t h e  f i r e s ?  a n d  t o  r e d i s t r i b u t e  

t h e i r  r e s o u r c e s  t o  t h e  more c r i t i c a l  a r e a s  o f  t h e  s t a t e .  

The  v a l u e  a n d  a d v a n t a g e  of h i g h  a l t i t u d e  a i r c r a f t  f o r  f o r e s t  

f i r e  r e c o n n a i s s a n c e  was c l e a r l y  d e m o n s t r a t e d  d u r i n g  September 

1 9 8 7 .  U n f o r t u n a t e l y  b e c a u s e  of t h e  c u r r e n t  d e p l o y m e n t  o f  N A S A ' s  

ER-2 a n d  D C - 8  t o  C h i l e  i n  s u p p o r t  o f  t h e  A n t a r c t i c  O z o n e  Hole 

I n v e s t i g a t i o n ,  f l i g h t  c rews  were u n a v a i l a b l e  t o  s u p p o r t  t h e  f i r e  

s u p p r e s s i o n  a c t i v i t i e s  i n  C a l i f o r n i a ?  u n t i l  S e p t e m b e r  9. 

N A S A ' s  U-2 a n d  Lear J e t  a i r c r a f t  were i n v o l v e d  from 

September 9 t o  1 4  i n  a c q u i r i n g  d a t a  f r o m  a s i x - b a n d  T h e r m a l  

I n f r a r e d  M u l t i s p e c t r a l  S c a n n e r  (TIMS) . F l y i n g  o v e r  C a l i f o r n i a ?  

-more- September 2 5 ,  1 9 8 7  
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t h e  U-2 f l e w  a t  65,000 f e e t  a n d  Lear J e t  f l e w  a t  4 0 , 0 0 0  f e e t .  

P r i o r  t o  s u n r i s e ,  f i v e  TIMS a n d  o n e  U - 2  T h e m a t i c  Mapper S i m u l a t o r  

f l i g h t s  w e r e  f l o w n .  P r i o r  t o  s u n r i s e  is  t h e  b e s t  t i m e  o f  d a y  t o  

a c h i e v e  a h i g h  t h e r m a l  o b j e c t / b a c k g r o u n d  r a t i o .  

Upon c o m p l e t i o n  o f  d a i l y  d a t a  a c q u i s i t i o n  t h e  N A S A  Lear J e t  

( f r o m  N A S A ' s  N a t i o n a l  Space T e c h n o l o g y  Labora to r i e s?  M i s s i s s i p p i )  

d e l i v e r e d  h i g h  d e n s i t y  d i g i t a l  f l i g h t  tape t o  A m e s  f o r  

c o n v e r s i o n s  t o  computer compatible  f o r m  a n d  s u b s e q u e n t  p r o c e s s i n g  

a n d  i n t e r p r e t a t i o n .  I n  a n a l y z i n g  of t h e  d a t a ?  m a p p i n g  a c t i v e  

f i r e  f r o n t s ?  a n d  i d e n t i f y i n g  s p o t  f i r e s ?  A m e s  d a t a  m a n a g e m e n t  

f a c i l i t y  p e r s o n n e l  cooperated a n d  c o n s u l t e d  w i t h  C a l i f o r n i a  

D e p a r t m e n t  of F o r e s t r y  s t a f f  r e p r e s e n t a t i v e  Bob Weaver  

( S a c r a m e n t o  o f f i c e )  a n d  U S  F o r e s t  S e r v i c e  T h e r m a l  I n f r a r e d  

I n t e r p r e t e r  C a r l  S k i n n e r  ( S h a s t a - T r i n i t y  N a t i o n a l  F o r e s t ) .  

From 11:20 a . m .  o n  A u g u s t  30, 1 9 8 7  t h r o u g h  l0:40 p.m. 

S e p t e m b e r  2 ?  (81 h o u r s )  C a l i f o r n i a  h a d  8,860 l i g h t n i n g  s t r i k e s  

de tec ted .  A s  a r e s u l t  o f  low r a i n f a l l  t h i s  p a s t  w i n t e r  c r e a t i n g  

e x t r e m e l y  d r y  c o n d i t i o n s ?  p l u s  t h e  d r y  a i r  mass a s s o c i a t e d  w i t h  

t h e  l i g h t n i n g  a c t i v i t y ?  o v e r  l I20 l i r  f i r e s  were i g n i t e d  by 

l i g h t n i n g  s t r i k e s .  Smoke g e n e r a t e d  by t h e  f i r e s ?  i n t e n s i f i e d  by 

a s t r o n g  i n v e r s i o n ?  r e s u l t e d  i n  e x t r e m e l y  h e a v y  smoke o v e r  

n o r t h e r n  C a l i f o r n i a .  O r d i n a r y  m e a n s  o f  g r o u n d  r e c o n n a i s s a n c e  

m e t h o d s  f o r  l o c a l i z a t i o n  a n d  m a p p i n g  o f  f i r e s  were i n e f f e c t i v e .  

T h e  f o l l o w i n g  a r e  t h e  f o u r  major a r e a s  m o n i t o r e d  by t h e  N A S A  

a i r c r a f t :  S t a n i s l a u s  N a t i o n a l  F o r e s t ?  p o r t i o n s  o f  P l u m a s  N a t i o n a l  

F o r e s t ?  M e n d o c i n o  N a t i o n a l  F o r e s t ?  a n d  K l a m a t h / S h a s t a - T r i n i t y  

-more- September 2 5 ,  1 9 8 7  
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N a t i o n a l  F o r e s t s ,  One e x a m p l e  o f  t h e  a rea  i n v o l v e d  i n  o r  

t h r e a t e n e d  b y  f o r e s t  f i r e  w a s  a p p r o x i m a t e l y  2 0  b y  100 m i l e s  

w i t h i n  t h e  K l a m a t h / S h a s t a  T r i n i t y  N a t i o n a l  F o r e s t s .  

-end-  September  2 5 ,  1 9 8 7  

Note:  Upon r e q u e s t ,  b l a c k  a n d  w h i t e  p r i n t s  f r o m  t h e  U-2 
o v e r f l i g h t s  of s e l ec t ed  f o r e s t  areas w i l l  be a v a i l a b l e  t o  
t h e  m e d i a ,  



N ! A  News 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field California 94035 
AC 4 1 5 694 -5091 

C.  J .  F e n r i c k  
For Release 

S e p t e m b e r  2 9 ,  1 9 8 7  

Release N o .  87 -44  

NEW D I R E C T O R  OF EXTERNAL AFFAIRS 
NAMED A T  N A S A - A M E S  

N A S A  A m e s  R e s e a r c h  C e n t e r ' s  D i r e c t o r  W i l l i a m  F.  B a l l h a u s ,  

J r . ,  r e c e n t l y  a n n o u n c e d  t h e  a p p o i n t m e n t  o f  J o h n  F.  ( J a c k )  Murphy ,  

a s  c h i e f  o f  t h e  n e w l y  formed E x t e r n a l  A f f a i r s  O f f i c e  e f f e c t i v e  

A u g u s t  31. B e f o r e  t a k i n g  h i s  p o s t  a t  A m e s ,  Murphy s e r v e d  f o r  s i x  

y e a r s  a t  N A S A  Headquarters a s  t h e  A s s i s t a n t  A d m i n i s t r a t o r  f o r  

L e g i s l a t i v e  A f f a i r s ,  i n  W a s h i n g t o n  D . C . ,  w h e r e  h e  was t h e  

p r i n c i p a l  a d v i s o r  t o  t h e  a d m i n i s t r a t o r  a n d  o t h e r  N A S A  o f f i c i a l s  

on  a l l  mat te rs  p e r t a i n i n g  t o  C o n g r e s s .  A t  A m e s ,  Murphy w i l l  b e  

r e s p o n s i b l e  f o r  d e v e l o p i n g  a n d  e x p a n d i n g  a wide v a r i e t y  o f  C e n t e r  

a n d  N A S A  a c t i v i t i e s  d e s i g n e d  t o  e n h a n c e  w o r k i n g  r e l a  t i o n s h i p s ,  

p r o g r a m  c o o r d i n a t i o n ,  d i s s e m i n a t i o n  o f  i n f o r m a t i o n  c o n c e r n i n g  

N A S A  a n d  A m e s  a c t i v i t i e s  t h r o u g h o u t  t h e  13 W e s t e r n  s t a t e s ,  

n a t i o n a l l y  a n d  i n t e r n a t i o n a l l y .  I n  h i s  new r o l e ,  h e  w i l l  work  

c l o s e l y  w i t h  i n d u s t r y ,  t h e  academic c o m m u n i t y ,  s t a t e  a n d  l o c a l  

g o v e r n m e n t ,  n e w s  m e d i a ,  a n d  t h e  g e n e r a l  p u b l i c .  

Born  i n  O r l a n d o ,  F l o r i d a ,  Murphy moved w i t h  h i s  f a m i l y  t o  

A r i z o n a  when less t h a n  t w o  y e a r s  o l d .  Murphy s e r v e d  i n  t h e  U.S. 

Navy f r o m  1944 t o  1946. F o l l o w i n g  t h a t ,  h e  a t t e n d e d  P h o e n i x  

C o l l e g e  a n d  t h e  U n i v e r s i t y  o f  A r i z o n a .  Murphy s t a r t e d  h i s  

b r o a d c a s t  ca reer  i n  r a d i o  i n  1 9 4 2 .  I n  1949,  h e  p r e s e n t e d  t h e  

-more- September 2 9 ,  1 9 8 7  
. 7- - -* T - - -- -1 "T 
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f i r s t  n e w s c a s t  o n  t h e  f i r s t  t e l e v i s i o n  s t a t i o n  i n  A r i z o n a !  KPHO- 

T V .  I n  1956,  h e  j o i n e d  KOOL-Radio-TV i n  P h o e n i x  a n d  w a s  named 

Vice P r e s i d e n t  of N e w s / P u b l i c  A f f a i r s .  From 1969 t o  1 9 7 2 ,  h e  was 

t h e  S e n i o r  T e l e v i s i o n  A d v i s o r  t o  t h e  G o v e r n m e n t  o f  t h e  R e p u b l i c  

o f  V i e t n a m  a n d  t o  t h e  J o i n t  U.S. P u b l i c  A f f a i r s  O f f i c e ,  S a i g o n !  

S V N .  A f t e r  h i s  a s s i g n m e n t  i n  S o u t h e a s t  A s i a ,  h e  s e r v e d  a s  d e p u t y  

d i r e c t o r  of C o m m u n i c a t i o n s  a t  t h e  D e p a r t m e n t  of t h e  I n t e r i o r  i n  

W a s h i n g t o n r  D.C., f rom 1 9 7 2  t o  1974. From 1974 t o  March  19811 

Murphy was A d m i n i s t r a t i v e  A s s i s t a n t  t o  S e n a t o r  Barry Go ldwa te r  

( R - A Z ) .  And f r o m  March  t o  S e p t e m b e r  1981, h e  was t h e  D i rec to r  

f o r  L e g i s l a t i v e  Af fa i r s !  f o r  t h e  Agency f o r  I n t e r n a t i o n a l  

Deve 1 opmen t . 
M u r p h y ' s  t e c h n i c a l  papers  i n c l u d e  i n f o r m a t i o n  o n  TV 

p r o d u c t i o n  t e c h n i q u e s !  newsroom managemen t  a n d  b r o a d c a s t  

n e w s g a t h e r i n g  s t a n d a r d s .  He be longs  t o  a number  of p r o f e s s i o n a l  

s o c i e t i e s  i n c l u d i n g  S igma  Delta C h i r  Broadcast P i o n e e r s !  t h e  

N a t i o n a l  Academy o f  TV A r t s  a n d  S c i e n c e s !  a n d  t h e  N a t i o n a l  P r e s s  

C l u b .  

Murphy i s  married t o  t h e  f o r m e r  Mary E l i z a b e t h  R u t s c h m a n  

Campbel l .  Murphy h a s  t w o  d a u g h t e r s !  K a t h l e e n  M .  Ha rbe r ,  A t l a n t a !  

G A I  a n d  P a t r i c i a  M .  A l d e r m a n ,  S a n  Jose! CA. 

# # # #  
Note: 
A p h o t o g r a p h  o f  M r .  Murphy i s  a v a i l a b l e  t o  t h e  media by 
c o n t a c t i n g  C .  J .  F e n r i c k ,  415-694-5091. 

-end- September 29!  1987 
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NOTE TO E D I T O R S :  

The  N A S A - A m e s  ER-2 h i g h  a l t i t u d e  a i r c r a f t  a n d  D C - 8  f l y i n g  
l a b o r a t o r y  a i r c r a f t  w i l l  r e t u r n  t o  A m e s  Research C e n t e r ,  M o u n t a i n  
V i e w ,  C a l i f . ,  b e t w e e n  3:OO a n d  5:OO p.m. S a t u r d a y ,  O c t o b e r  3 ,  
a f t e r  25  f l i g h t s  t h r o u g h  t h e  A n t a r c t i c  o z o n e  h o l e .  F l i g h t  crews, 
s c i e n t i s t s ,  and  p r o j e c t  o f f i c i a l s  w i l l  be a v a i l a b l e  t o  news 
r e p o r t e r s  and  p h o t o g r a p h e r s  a t  t h a t  time, as w i l l  t h e  r e t u r n i n g  
a i r c r a f t .  

The A m e s  DC-8 made 13 f l i g h t s  t h r o u g h  t h e  o z o n e  h o l e ;  t h e  

ER-2  made 1 2  f l i g h t s .  On f i v e  o f  t h e  f l i g h t s ,  o b s e r v a t i o n s  were 
c o o r d i n a t e d  b e t w e e n  t h e  two c r a f t .  F l i g h t s  were b a s e d  a t  P u n t a  
Arenas, C h i l e ,  a n d  t h e  DC-8 flew f rom t h e r e  o v e r  t h e  A n t a r c t i c  t o  
N e w  Z e a l a n d .  One h u n d r e d  f i f t y  i n d i v i d u a l s  f rom 19  o r g a n i z a t i o n s  
and  f o u r  c o u n t r i e s  were i n v o l v e d .  The e x p e d i t i o n  is  c o n s i d e r e d  a 
s u c c e s s .  

The ER-2 c a r r i e d  14 e x p e r i m e n t s  a n d  t h e  DC-8 h a d  s e v e n  w i t h  
t h e i r  e x p e r i m e n t e r s .  The  DC-8 flew 75,000 miles  a t  a b o u t  42 ,000  

f e e t  on i t s  m i s s i o n s ,  t h e  ER-2, 3 6 , 0 0 0  miles w i t h  i t s  h i g h e s t  
a l t i t u d e  6 8 , 0 0 0  f ee t .  

g a t e  o f  M o f f e t t  F i e l d  a n d  w i l l  be  d i r e c t e d  f rom t h e r e .  
News r e p o r t e r s  p l a n n i n g  t o  a t t e n d  s h o u l d  come t o  t h e  m a i n  

S e p t e m b e r  2 9 ,  1987 

T - I. -- -1 



NASA News 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field California 94035 
AC 4 1 5 694 -5091 

D i a n e  F .  S t a n l e y  415/694-5091 

Release No. 87-48 

For Release: 

I m m e d i a t e  

S O V I E T  B I O S A T E L L I T E  MISSION UNDERWAY WITH U . S .  P A R T I C I P A T I O N  

On S e p t e m b e r  2 9 ,  t h e  S o v i e t  Un ion  s u c c e s s f u l l y  l a u n c h e d  
Cosmos 1387, a b i o s a t e l l i t e  m i s s i o n .  More t h a n  50 NASA-sponsored 
s c i e n t i s t s  from Ames R e s e a r c h  C e n t e r ,  M o f f e t t  F i e l d ,  C a l i f . ,  a n d  
u n i v e r s i t i e s  t h r o u g h o u t  t h e  n a t i o n  a r e  i n v o l v e d  d i r e c t l y  i n  27 
m a j o r  j o i n t  e x p e r i m e n t s  a b o a r d  Cosmos 1887. 

The  c o o p e r a t i v e  e f f o r t  is  t a k i n g  p l a c e  as o n e  of  t h e  16  
a g r e e d  p r o j e c t s  u n d e r  t h e  US/USSR S p a c e  Agreemen t  s i g n e d  i n  
Moscow i n  A p r i l .  A m e s  Research C e n t e r  h a s  lead r e s p o n s i b i l i t y  
f o r  i m p l e m e n t i n g  U.S. p a r t i c i p a t i o n  i n  Cosmos 1 8 8 7 .  

These  e x p e r i m e n t s  a re  i n v e s t i g a t i n g  t h e  e f f e c t s  of  s p a c e  

f l i g h t  on t h e  major body s y s t e m s ,  i n c l u d i n g  s k e l e t a l  b o n e s  a n d  
m u s c l e s ,  t h e  n e r v o u s  s y s t e m ,  h e a r t ,  l i v e r ,  s e v e r a l  g l a n d s  a n d  
b l o o d .  S p e c i a l  t i s s u e  c u l t u r e  s t u d i e s  u s i n g  p i t u i t a r y  c e l l s  w i l l  
s t u d y  g r o w t h  hormone .  S p l e e n  a n d  b o n e  marrow c e l l s  w i l l  b e  u s e d  

t o  i n v e s t i g a t e  t h e  e f f e c t s  of m i c r o g r a v i t y  on  t h e  immune s y s t e m .  

S o v i e t  research s c i e n t i s t  teams managed by t h e  I n s t i t u t e  f o r  
B i o m e d i c a l  P r o b l e m s  i n  Moscow. T h e  S o v i e t s  w i l l  p r o v i d e  t i s s u e  
s a m p l e s  f r o m  f i v e  o f  10  r a t s  t h a t  w i l l  h a v e  f l o w n  up  t o  14  d a y s  
a b o a r d  t h e  s p a c e c r a f t .  The m a j o r i t y  o f  t h e  s c i e n t i f i c  s p e c i m e n s  
w i l l  b e  r e t u r n e d  t o  t h e  U.S. i n  l a t e  O c t o b e r  a n d  d i s t r i b u t e d  t o  
t h e  s c i e n t i f i c  teams a r o u n d  t h e  c o u n t r y .  The  r e m a i n d e r  o f  t h e  

b i o s a m p l e s  w i l l  a r r i v e  i n  e a r l y  November f o r  a n a l y s i s .  

T h e  e x p e r i m e n t s  a re  b e i n g  p e r f o r m e d  i n  c o l l a b o r a t i o n  w i t h  

- more - 

- - -  - -f 
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The United States has collaborated with the Soviet Union for 
more than 16 years in space biology and medicine, with the U.S. 
participating in five previous Cosmos missions. The last 
collaborative mission was in 1985 and involved a single American 
experiment. 

In addition to the biomedical experiments, the U.S. has 
placed eight radiation detector packages inside and outside the 
Biosatellite spacecraft to measure radiation. These measurements 
will determine the dosages in space that could be harmful to 
astronauts in orbit. 

A preliminary report on the results of these studies will be 
released 60 days after recovery of the spacecraft. A final 
report will be released in 6 months. 

A team of eight American scientists and engineers are 
travelling to the Soviet Union in early October for the return of 
the Cosmos spacecraft. The team is headed by James Connolly, 
Cosmos project manager, and Dr.'s Rodney Ballard and Richard 
Grindeland, project scientists at Ames Research Center. 

October 2, 1987 
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N O T E  TO E D I T O R S :  R e p o r t s  o n  W i l d f i r e s  and T h e i r  E f f e c t s  

Cop ies  o f  s c i e n t i f i c  p a p e r s  a u t h o r e d  by two A m e s '  f i r e  

s c i e n t i s t s  who a r e  i n v o l v e d  i n  t h e  C a l i f o r n i a  C o n t r o l l e d  F i r e  

S t u d i e s  have been  d u p l i c a t e d .  A l i m i t e d  number of t h e s e  

r e p o r t s  is  a v a i l a b l e  a t  t h i s  O f f i c e  f o r  t h e  media .  T h e s e  

r e p o r t s  a r e  e x c e l l e n t  s o u r c e  m a t e r i a l s  f o r  u n d e r s t a n d i n g  t h e  

n a t u r e  of b u r n i n g  b iomass  and remote  s e n s i n g  by  a i r c r a f t .  

James A. B r a s s  and V i n c e n t  G.  Ambrosia,  r e s e a r c h  s c i e n t i s t s ,  

Ecosystem S c i e n c e  and Technology Branch of  t h e  L i f e  S c i e n c e  

D i v i s i o n ,  p u b l i s h e d  t h e  f o l l o w i n g  p a p e r s :  

*Thermal A n a l y s i s  - of  W i l d f i r e s  and E f f e c t s  - on G l o b a l  
Ecosystem C y c l i n g  and A i r c r a f t  

* S a t e l l i t e  Thermographic  Sys tems f o r  W i l d f i r e  Mapping and 
A s s e s s m e n t  'I 

* # G l o b a l  N a t u r a l  V e g e t a t i o n  Removal and E f f e c t s  -- on C 0 2  
C o n c e n t r a t i o n s  and C y c l i n g  Moni tored  w i t h  Remotely Sensed 
I n f o r m a t i o n  #Authored  by V i n c e n t  G .  Ambrosia 

-end- 

* T h e s e  p a p e r s  have been  d e c l a r e d  works o f  t h e  U . S .  Government 
and t h e r e f o r e  a r e  i n  t h e  p u b l i c  domain. 

'-7 
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NOTE TO EDITORS: R e p o r t s  on  Exercise and D e c o n d i t i o n i n g  

C o p i e s  o f  p r o g r e s s  r e p o r t s  e d i t e d  by a n  A m e s '  r e s e a r c h  

p h y s i o l o g i s t  who is i n v o l v e d  i n  t h e  B e d r e s t  S t u d i e s  have  been  

d u p l i c a t e d .  A l i m i t e d  number of t h e s e  r e p o r t s  is  a v a i l a b l e  a t  

t h i s  O f f i c e  f o r  t h e  media.  These  r e p o r t s  a r e  e x c e l l e n t  r e s o u r c e s  

r e v i e w i n g  t h e  v a r i e t y  o f  exerc ise  t r a i n i n g  programs comtemplated 

f o r  a l l  a s t r o n a u t s  t o  u n d e r t a k e  on t h e  g round  and  i n  t h e  Space  

S t a i o n  t o  m a i n t a i n  t h e i r  p h y s i c a l  working c a p a c i t y  and e n d u r a n c e  

f o r  e f f e c t i v e  e x t r a v e h i c u l a r  a c t i v i t y  and normal  v e h i c u l a r  a c t i v i t y .  

John  E .  G r e e n l e a f ,  Ph.D., r e s e a r c h  s c i e n t i s t ,  Space  

P h y s i o l o g y  Branch of t h e  L i f e  S c i e n c e  D i v i s i o n ,  p u b l i s h e d  t h e  

f o l l o w i n g  p a p e r s :  

* P r o g r e s s  R e p o r t :  (1986)  Volume 1, 2 - -  
Exercise Coun te rmeasu res  f o r  Bed R e s t  D e c o n d i t i o n i n g  --- 

-end- 

* T h i s  r e p o r t  have been d e c l a r e d  works o f  t h e  U.S. Government 
and t h e r e f o r e  a r e  i n  t h e  p u b l i c  domain. 
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A I R B O R N E  O B S E R V A T O R Y  LEAVES FOR 
NEW Z E A L A N D  T O  STUDY SUPERNOVA CORE 

NASA's C - 1 4 1  Gerard P .  K u i p e r  A i r b o r n e  O b s e r v a t o r y  ( K A O )  

w i l l  l e a v e  October  31 f o r  C h r i s t c h u r c h ,  N e w  Z e a l a n d ,  i n  a m o n t h -  
l o n g  m i s s i o n  t o  s t u d y  t h e  b r i l l i a n t  s u p e r n o v a ,  S N - l 9 8 7 a ,  
o f f i c i a l s  a t  NASA's A m e s  Research C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  

s a i d  t o d a y .  S N - l 9 8 7 a ,  l o c a t e d  1 7 0 , 0 0 0  l i g h t  y e a r s  a w a y ,  i s  t h e  
c l o s e s t  s u p e r n o v a  t o  E a r t h  s i n c e  t h e  i n v e n t i o n  o f  t h e  t e l e s c o p e  
n e a r l y  f o u r  h u n d r e d  y e a r s  ago. 

of  e i g h t  r e s e a r c h  f l i g h t s  t o  s t u d y  t h e  s u p e r n o v a ,  w i t h  t h e  f i r s t  
f l i g h t  s c h e d u l e d  f o r  November 4 a n d  t h e  f i n a l  f l i g h t  f o r  November 
2 4 .  

U s i n g  f o u r  a d v a n c e d  i n f r a r e d  i n s t r u m e n t s ,  e x p e r i m e n t e r s  w i l l  

look  f o r  e v i d e n c e  of s y n t h e s i s  of metals  s u c h  a s  i r o n ,  n i c k e l  a n d  
c o b a l t  a n d  o t h e r  h e a v y  e l e m e n t s  w i t h i n  t h e  s u p e r n o v a ' s  core .  A l l  

o f  t h e  h e a v y  e l e m e n t s  i n  t h e  u n i v e r s e  -- i n c l u d i n g  t h e  i r o n  a n d  
calcium i n  o u r  b o d i e s  -- a re  b e l i e v e d  t o  be  f o r g e d  w i t h i n  a n d  
s c a t t e r e d  t h r o u g h  s p a c e  by s u p e r n o v a .  H o w e v e r ,  t h i s  p r o c e s s  h a s  

n e v e r  b e f o r e  b e e n  d i r e c t l y  o b s e r v e d .  

o b s e r v e  t h e  s u p e r n o v a  i n  k e y  i n f r a r e d  s p e c t r a l  r a n g e s  w h i c h  

F o u r  teams o f  s c i e n t i s t s  a b o a r d  t h e  K u i p e r  will m a k e  a t o t a l  

The K u i p e r ,  t h e  w o r l d ' s  l a rges t  a i r b o r n e  o b s e r v a t o r y ,  w i l l  

-1 
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c a n n o t  b e  s t u d i e d  from t h e  g r o u n d .  A m o d i f i e d  L o c k h e e d  C - 1 4 1  j e t  
t r a n s p o r t  a i r c r a f t  f i t t e d  w i t h  a 3 6 - i n c h  diameter  t e l e s c o p e ,  t h e  

K u i p e r  f l i e s  a t  41 -45 ,000  f e e t ,  a b o v e  99 p e r c e n t  o f  t h e  
a t m o s p h e r e ' s  water v a p o r ,  w h i c h  a t t e n u a t e s  i n f r a r e d  s i g n a l s .  

T h e  s c i e n t i s t s  w i l l  s t u d y  t h e  k i n d  a n d  a m o u n t  o f  c o n d e n s e d  
ma te r i a l s  p r e s e n t .  T h i s  w i l l  h e l p  i n  d e t e r m i n i n g  how much o f  t h e  

h e a v i e r  g a s e s  i n  t h e  u n i v e r s e  i s  locked  up  i n  d u s t .  T h e  
r e sea rche r s  a l s o  e x p e c t  t o  l e a r n  wha t  s t a t e  ma te r i a l  is  i n  when 
e j e c t e d  f r o m  t h e  s u p e r n o v a .  Metal g a s e s  are t h o u g h t  t o  c o n d e n s e  
t o  form d u s t  p a r t i c l e s  as t h e y  leave t h e  s u p e r n o v a ,  b u t  this 
h y p o t h e s i s  h a s  n e v e r  b e e n  c o n f i r m e d .  I t  may b e  t h a t  m a t e r i a l  
e s c a p e s  i n  t h e  f o r m  o f  gas a n d  c o n d e n s e s  e l s e w h e r e .  

c o m p o u n d s  i r o n  a n d  o t h e r  e l e m e n t s  form when d i s p e r s e d  i n  
i n t e r s t e l l a r  s p a c e ,  a f u n d a m e n t a l  a s t r o p h y s i c a l  q u e s t i o n .  

s t u d i e d  t h e  s u p e r n o v a .  An e a r l i e r  m i s s i o n  took  p l a c e  i n  N e w  
Z e a l a n d  i n  A p r i l .  A t  t h a t  t ime, K u i p e r  researchers  o b s e r v e d  t h e  
s u p e r n o v a ' s  " d u s t  e cho , "  c o n d e n s e d  mater ia l  b e l o n g i n g  t o  t h e  s t a r  
b e f o r e  i t  e x p l o d e d  i n t o  a s u p e r n o v a .  T h e y  a l s o  s t u d i e d  
p r o p e r t i e s  of t h e  s u p e r n o v a  s t a r ' s  e x p a n d i n g  p h o t o s p h e r e ,  t h e  

o r i g i n a l  s u r f a c e  o f  t h e  s t a r ,  w h i c h  h a d  n o t  t h e n  e x p a n d e d  e n o u g h  
t o  p e r m i t  o b s e r v a t i o n  o f  t h e  s u p e r n o v a ' s  core .  

I n  a d d i t i o n ,  t h e  researchers  may b e  a b l e  t o  d e t e r m i n e  w h a t  

T h e  u p c o m i n g  m i s s i o n  m a r k s  t h e  s e c o n d  time t h e  K u i p e r  h a s  

By c o m p a r i n g  t h e  e a r l i e r  o b s e r v a t i o n s  w i t h  t h e  new f i n d i n g s ,  
t h e  K u i p e r  r e sea rche r s  b e l i e v e  t h e y  w i l l  b e  a b l e  t o  s e p a r a t e  t h e  

s p e c t r a l  s i g n a t u r e  o f  t h e  " d u s t  echo" from t h a t  o f  t h e  p a r t i c l e s  
formed by  t h e  s u p e r n o v a .  T h i s  h a s  n e v e r  b e e n  d o n e  b e f o r e  a n d  is  

a m a j o r  s t e p  forward  i n  u n d e r s t a n d i n g  s u p e r n o v a  p r o c e s s e s .  

twice i n  1 9 8 8  a n d  a t  l e a s t  o n c e  i n  1 9 8 9 .  T h e  November  m i s s i o n  
w i l l  b e  c o n d u c t e d  i n  c o o p e r a t i o n  w i t h  two o t h e r  NASA-sponsored  
e x p e r i m e n t s .  F o u r  b a l l o o n s ,  t o  b e  l a u n c h e d  from Al ice  S p r i n g s ,  
Aus t ra l ia  b e t w e e n  O c t o b e r  26 a n d  December  1 4 ,  w i l l  m a k e  gamma-ray 

T h e  K u i p e r  w i l l  r e t u r n  t o  N e w  Z e a l a n d  t o  s t u d y  t h e  s u p e r n o v a  
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o b s e r v a t i o n s ,  s e a r c h i n g  f o r  s i g n a l s  from t h e  r a d i o a c t i v e  d e c a y  o f  

h e a v y  e l e m e n t s  i n  t h e  s u p e r n o v a .  I n  a d d i t i o n ,  two s o u n d i n g  
r o c k e t s  w i l l  b e  l a u n c h e d  from A u s t r a l i a ' s  Woomera r a n g e  on 
Movember 12 a n d  N o v e n b e r  18 ,  m a k i n g  X- ray  a n d  u l t r a v i o l e t  
o b s e r v a t i o n s .  

Based a t  a n d  o p e r a t e d  by  N A S A - A m e s ,  t h e  K u i p e r  i s  a nationa' 
f a c i l i t y  a c c e s s i b l e  t o  researchers  from g o v e r n m e n t ,  u n i v e r s i t i e c ,  
a n d  p r i v a t e  research  i n s t i t u t i o n s .  T h e  o b s e r v a t o r y  i s  regu;?,r::: 
u s e d  f o r  s t u d i e s  of  s t a r  f o r m a t i o n  a n d  e v o l u t i o n  a n d  f o r  

p l a n e t a r y  s c i e n c e .  

I~JJ:;TRUI'.?ENTS T O  BE USED: 

1 .  Cooled G r a t i n g  S p e c t r o m e t e r  -- P r i n c i p a l  I n v e s t i g a t o r  C r .  ?t 
T r i c k s o n ,  NASA's A m e s  Research C e n t e r  

S p e c t r a l  Range  20-00 m i c r o n s ;  u s e d  t o  s t u d y  i n d i v i d u a l  s p e c t r a !  
l i n e s  from h e a v y  e l e m e n t s  i n  core .  R e s o l u t i o n  is good enol igk  t c  

s t u d y  v e l o c i t i e s  o r  e l e m e n t s  i n  t h e  core .  Any a s y m m e t r i e s  i n  t i - ) c x  

v e l o c i t y  p r o f i l e s  w i l l  g i v e  i n f o r m a t i o n  a b o u t  s t r u c t u r e  i n  the  

c o r e .  

2 .  F a i n t  O b j e c t  G r a t i n g  S p e c t r o m e t e r  -- P r i n c i p a l  I n v e s t i g a L o r  
Dr. F r e d  W i t t e b o r n ,  N A S A ' s  A m e s  Research C e n t e r  

S p e c t r a l  Range  4-12 m i c r o n s  ( l o w  r e s o l u t i o n ) ;  g s e d  t o  s t u d y  d u s t  
echo  a n d  d u s t  c o n d e n s i n g  i n  s u p e r n o v a  s h e l l .  R e s o l u t i o n  i s  good 

e n o u g h  t o  d e t e c t  m o l e c u l a r  f e a t u r e s  i n  t h e  d u s t  t o  a l l o w  
i d e n t i f i c a t i o n  of  t y p e  of d u s t .  

- more - 
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3 .  M i d - I n f r a r e d  S p e c t r o p h o t o m e t e r  -- P r i n c i p a l  I n v e s t i g a t o r  D r .  
E a r v e y  M o s e l e y ,  NASA's G o d d a r d  S p a c e  F l i g h t  C e n t e r  

S p e c t r a l  r a n g e  2 0 - 7 0  m i c r o n s  (low r e s o l u t i o n ) ;  u s e d  t o  s t u d y  
p r o p e r t i e s  of  d u s t  echo a n d  c o n d e n s i n g  d u s t  a n d  t o  s ea rch  f o r  
e v i d e n c e  o f  u n e x p e c t e d  s p e c t r a l  l i n e s  from t h e  core .  ( T h a t  i s ,  
l i n e s  t h a t  were n o t  e x p e c t e d  t o  b e  b r i g h t  b a s e d  o n  c u r r e n t  
mode 1 s . ) 

4. M u l t i - W a v e l e n g t h  P h o t o m e t e r  -- P r i n c i p a l  I n v e s t i g a t o r  Dr. 
P a u l .  H a r v e y ,  U n i v e r s i t y  o f  T e x a s  

S p e c t r a l  r a n g e  40-200 m i c r o n s  ( v e r y  low ( s p e c t r a l )  r e s o l u t i o n ) ;  
u s e d  t o  map t h e  e m i s s i o n  from coo le r  d u s t  a r o u n d  a n d  i n  t h e  

s u p e r n o v a .  

Oc tobe r  28 ,  1987 
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A N A S A  s c i e n t i s t  h a s  made t h e  f i r s t  accura te  measurement  of  

t h e  t o t a l  amount of  c a r b o n  f l o w i n g  from E a r t h ' s  deep  i n t e r i o r .  

Some 35 b i l l i o n  t o n s  of  c a r b o n  d i o x i d e  g a s  comes from t h e  m o l t e n  

rock  of  E a r t h ' s  m a n t l e  each y e a r .  T h i s  c a r b o n  h a s  had a bas i c  

r o l e  i n  s h a p i n g  o u r  p l a n e t  t h r o u g h o u t  i t s  4.5 b i l l i o n  y e a r  

h i s t o r y  and t h i s  new measurement  a l l o w s  g rea t e r  u n d e r s t a n d i n g  o f  

t h e  deve lopment  of  l i f e  p r o c e s s e s ,  cl imate,  o c e a n s ,  and s u r f a c e  

character  of t h e  E a r t h .  

D r .  David Des Marais o f  NASA's A m e s  Research C e n t e r ,  

Mounta in  V i e w ,  Ca l i f . ,  made t h e  d i s c o v e r y .  

A b r i e f i n g  o u t l i n i n g  Des Marais' r e s e a r c h  and i t s  

consequences  w i l l  be  h e l d  a t  NASA's A m e s  Research C e n t e r  on  

Tuesday ,  November 24 ,  a t  10 a.m. 

Diagrams,  p h o t o g r a p h s  and a v i d e o t a p e  i l l u s t r a t i n g  t h e  work 

w i l l  be a v a i l a b l e  f o r  news r e p o r t e r s .  Those  p l a n n i n g  t o  a t t e n d  

s h o u l d  come t o  t h e  NASA g a t e  of M o f f e t t  F i e l d  and  w i l l  be 

d i r e c t e d  from t h e r e .  

? 

T - - _- -1 
I 

November 10 ,  1987 

. _ I  - -- 



N ! A  News 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field California 94035 
AC 41 5 694-5091 

Pe te r  W .  Waller 415/694-5091 
L i n d a  Blum 

For Release: 

1 O : O O  a.m. PST, Tuesday  
November 2 4 ,  1987 

Release No. 87-55 

E A R T H ' S  OUTFLOW O F  CARBON D I O X I D E  

MEASURED ACCURATELY F O R  T H E  FIRST T I M E  
A N A S A  s c i e n t i s t  h a s  made t h e  f i r s t  a c c u r a t e  measu remen t  o f  

t h e  amount o f  c a r b o n  d i o x i d e  f l o w i n g  from E a r t h ' s  i n t e r i o r .  

Research C e n t e r  i n  M o u n t a i n  V i e w ,  C a l i f . ,  p r o v i d e s  i n s i g h t s  i n t o  
c l imate ,  p l a t e  t e c t o n i c s ,  and  t h e  e v o l u t i o n  o f  l i v i n g  o r g a n i s m s  
on  t h e  p l a n e t .  The r e s e a r c h  s u p p o r t s  t h e o r i e s  t h a t  e a r l y  E a r t h  

had a h o t  c l imate  when l i f e  b e g a n .  

is  coming up from v o l c a n i c  v e n t s  i n  t h e  o c e a n ,  a c c o r d i n g  t o  Des 
Marais. T h i s  i s  more t h a n  90 p e r c e n t  o f  t h e  g l o b a l  c a r b o n  
o u t f l o w  from t h e  E a r t h ' s  m a n t l e .  ( T h e  r e s t  comes up o n  t h e  
c o n t i n e n t s . )  

The  f i n d i n g  by g e o c h e m i s t  Dav id  Des Marais o f  NASA's A m e s  

A p p r o x i m a t e l y  30-35 m i l l i o n  t o n s  of  c a r b o n  d i o x i d e  p e r  y e a r  

Des Marais' f i n d i n g  -- t h e  r e s u l t  o f  a new method h e  
d e v e l o p e d  f o r  p u r i f y i n g  and  a n a l y z i n g  c a r b o n  -- is by f a r  t h e  
most a c c u r a t e  t o  d a t e .  P r e v i o u s  c a l c u l a t i o n s  h a v e  r a n g e d  f rom 
one  t e n t h  t o  t e n  times h i s  r e s u l t .  

Over  E a r t h ' s  h i s t o r y ,  o u t g a s s i n g  from t h e  i n t e r i o r  h a s  b u i l t  
up most of t h e  c a r b o n  a t  E a r t h ' s  s u r f a c e .  T h e  p a r t i t i o n i n g  of  
c a r b o n  a t  t h e  s u r f a c e  -- be tween  t h e  o c e a n ,  a t m o s p h e r e  a n d  

- more - 
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t h e  amount o f  c a r b o n a t e  r o c k s  i n  t h e  E a r t h ' s  c r u s t .  T h e  amoun t  
o f  c a r b o n  o u t f l o w  now c a l c u l a t e d  i s  enough  t o  i n d i c a t e  t h a t  
o u t f l o w  f r o m  E a r t h ' s  d e e p  i n t e r i o r  h a s  a l s o  b e e n  a s i g n i f i c a n t  
f a c t o r  i n  c o n t r o l l i n g  t h e  amount  of c a r b o n  i n  E a r t h ' s  a t m o s p h e r e  
and  o c e a n s .  

The NASA research w i l l  a l l o w  more  a c c u r a t e  c a l c u l a t i o n s  of 
c a r b o n  d i o x i d e  o u t f l o w  d u r i n g  many e a r l i e r  eras i n  E a r t h ' s  4 .5  
b i l l i o n - y e a r  h i s t o r y .  T h i s ,  i n  t u r n ,  w i l l  h e l p  s c i e n t i s t s  b e t t e r  
d e f i n e  E a r t h ' s  t e m p e r a t u r e  a n d  climate d u r i n g  t h e s e  p e r i o d s .  T h e  
amount  o f  c a r b o n  i n  E a r t h ' s  a t m o s p h e r e  i s  a m a j o r  d e t e r m i n a n t  of  
c l imate ,  s i n c e  c a r b o n  d i o x i d e  is a s t r o n g  g r e e n h o u s e  g a s ,  w h i c h  

t r a p s  heat  i n  t h e  a t m o s p h e r e ,  warming t h e  cl imate.  

o v e r  b i l l i o n s  o f  y e a r s .  I t  i s  n o t  a s i g n i f i c a n t  f a c t o r  i n  
c o n t r o l l i n g  a t m o s p h e r i c  c a r b o n  d i o x i d e  t o d a y  -- and  d o e s  n o t  
a f f e c t  t h e  " g r e e n h o u s e  warming"  which may be  c a u s e d  by b u r n i n g  o f  
f o s s i l  f u e l s .  

O u t f l o w  h a s  a f f ec t ed  t h e  amount  of c a r b o n  a t  E a r t h ' s  s u r f a c e  

The  research s u p p o r t s  t h e o r i e s  t h a t  a n c i e n t  E a r t h  h a d  a h o t  
c l imate .  S c i e n t i s t s  h a v e  l o n g  known t h a t E a r t h ' s  i n t e r i o r  was 
h o t t e r  t h a n  a t  p r e s e n t  d u r i n g  t h e  s e v e r a l  h u n d r e d  m i l l i o n  years  
when l i f e  f i rs t  a p p e a r e d .  T h i s  d r o v e  more  i n t e n s e  v o l c a n i s m  a n d ,  
t h u s ,  a g r e a t e r  o u t f l o w  o f  g a s e s .  The amount  o f  c a r b o n  d i o x i d e  
p r o d u c t i o n  o n  E a r t h  t o d a y  is h i g h  enough  t o  s u g g e s t  a n  e x t r e m e l y  
h i g h  r a t e  o f  c a r b o n  o u t f l o w  on  e a r l y  E a r t h ,  Des Marais s a y s .  I n  
i t s  f i r s t  b i l l i o n  y e a r s ,  E a r t h  may h a v e  had more  t h a n  1 , 0 0 0  times 
as much a t m o s p h e r i c  c a r b o n  d i o x i d e  as a t  p r e s e n t ,  a c c o r d i n g  t o  
Des Marais. 

A h o t t e r  c l imate  on  a n c i e n t  E a r t h  would  h a v e  g r e a t l y  
a f f e c t e d  t h e  chemical e v o l u t i o n  of e v e r - m o r e  complex  o r g a n i c  
m o l e c u l e s  a n d  t h e i r  s u b s e q u e n t  r e p l i c a t i o n  t o  p r o d u c e  t h e  f i r s t  
l i v i n g  o r g a n i s m s .  I t  would a l s o  h a v e  s h a p e d  t h e  e a r l y  e v o l u t i o n  
o f  l i v i n g  o r g a n i s m s  t h e m s e l v e s ,  s i n c e  m o s t  l i f e  p r o c e s s e s  a re  
t e m p e r a t u r e - d e p e n d e n t .  
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A h i g h  l e v e l  of c a r b o n  i n  t h e  warmer o c e a n s  may h a v e  made i t  

eas ie r  f o r  p r i m i t i v e  l i f e  forms t o  e v o l v e ,  by e n a b l i n g  o r g a n i s m s  
t o  e x p e n d  less e n e r g y  on c o n v e r t i n g  c a r b o n  d i o x i d e  t o  make 
o r g a n i c  matter.  ( C a r b o n  d i o x i d e  i s  b a s i c  t o  a l l  l i f e  

p r o c e s s e s .  A n i m a l s  p r o d u c e  c a r b o n  d i o x i d e  i n  g e n e r a t i n g  e n e r g y ,  
w h i l e  p l a n t s  r e q u i r e  c a r b o n  d i o x i d e  f o r  g r o w t h . )  Abundant  c a r b o n  
d i o x i d e  i n  t h e  a t m o s p h e r e  and  o c e a n s  c o u l d  h a v e  promoted p l a n t  
g r o w t h .  

p l a n t s  would h a v e  had  t o  a d a p t  t o  p r o g r e s s i v e l y  lower l e v e l s  o f  
t h i s  e s s e n t i a l  g a s .  "The i n i t i a l  h i g h  l e v e l  of c a r b o n  d i o x i d e ,  
and i t s  s u b s e q u e n t  d e c l i n e ,  may well h a v e  b e e n  a m a j o r  f a c t o r  i n  
t h e  e v o l u t i o n  of  l i f e , "  Des Marais s a y s .  

The e a r l y  h i g h  a t m o s p h e r i c  c a r b o n  d i o x i d e  l e v e l s  would h a v e  

A s  c a r b o n  d i o x i d e  l e v e l s  d e c l i n e d  o v e r  t h e  E a r t h ' s  h i s t o r y ,  

d e c l i n e d  a f t e r  t h e  f i r s t  b i l l i o n  y e a r s .  A t m o s p h e r i c  C 0 2  l e v e l s  
are  t h o u g h t  t o  h a v e  d r o p p e d  as t h e  c o n t i n e n t s  acc re t ed ,  a n d  
c a r b o n a t e  r o c k s  were f o r m e d ,  t y i n g  up  some of  t h e  c a r b o n  from t h e  

a t m o s p h e r e  and  o c e a n s .  B u t ,  Des Marais s a y s  t h e  t o t a l  amount  o f  
c a r b o n  a t  t h e  E a r t h ' s  s u r f a c e  -- i n  t h e  a t m o s p h e r e ,  o c e a n  and  
c o n t i n e n t s  -- may a l s o  h a v e  d e c l i n e d .  A c c o r d i n g  t o  Des Marais, 
some o f  t h e  c a r b o n  o u t g a s s e d  from t h e  i n t e r i o r  m a n t l e  t o  t h e  

s u r f a c e  may h a v e  b e e n  s u b d u c t e d  back  down i n t o  t h e  i n t e r i o r  -- 
d r i v e n  back  down a b o a r d  d e s c e n d i n g  p l a t e s  of t h e  E a r t h ' s  c r u s t  
d u r i n g  p l a t e  c o l l i s i o n s .  

h i g h  enough t o  h a v e  b u i l t  up t h e  amount  o f  c a r b o n  a t  E a r t h ' s  
s u r f a c e  i n  j u s t  two b i l l i o n  y e a r s .  S i n c e  E a r t h  h a s  e x i s t e d  f o r  
4.5 b i l l i o n  y e a r s ,  t h i s  s u g g e s t s  t h a t  c a r b o n  h a s  come up twice a s  
f a s t  as n e c e s s a r y  t o  a c c o u n t  f o r  t h e  amount  o f  c a r b o n  p r e s e n t  
t o d a y .  Up t o  h a l f  t h e  c a r b o n  d i o x i d e  o u t g a s s e d  o v e r  E a r t h ' s  
h i s t o r y  may h a v e  b e e n  r e c y c l e d  back  down t o  t h e  E a r t h ' s  i n t e r i o r ,  
Des Marais b e l i e v e s .  

The  NASA research shows t h a t  c a r b o n  i s  coming up a t  a r a t e  

- more - 
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As E a r t h ' s  i n t e r i o r  c o o l e d ,  t h e  r a t e  o f  o u t f l o w  would h a v e  
s l o w e d .  A t  t h e  same time, t h e  s u b d u c t i o n  p r o c e s s  would h a v e  
become more e f f i c i e n t ,  s i n c e  t h e  c o o l e r  i n t e r i o r  would h a v e  a 
g r e a t e r  c a p a c i t y  t o  h o l d  c a r b o n .  Thus  t h e  amount of c a r b o n  a t  
E a r t h ' s  s u r f a c e  ( i n  c r u s t ,  o c e a n  and  a t m o s p h e r e )  c o u l d  a c t u a l l y  
h a v e  d r o p p e d ,  Des Marais s a y s .  P r e v i o u s  i n v e s t i g a t o r s  have  
assumed t h a t  t h e  t o t a l  amount  of c a r b o n  a t  E a r t h ' s  s u r f a c e  h a s  
s t e a d i l y  i n c r e a s e d .  

t h e  i n t e r i o r  h a s  t h e  same c o m p o s i t i o n  of i s o t o p e s  as c a r b o n  i n  
s e d i m e n t a r y  r o c k s  o f  t h e  c r u s t .  T h i s  s u p p o r t s  t h e  t h e o r y  t h a t  

t h e  same c a r b o n  is b e i n g  d r i v e n  back t o  t h e  i n t e r i o r  and  t h e n  
r e t u r n e d  a g a i n  t o  t h e  s u r f a c e .  "It s u g g e s t s  t h a t  t h e  c r u s t  and  
m a n t l e  h a v e  i n d e e d  b e e n  communica t ing ,11  Des Marais s a y s .  

To d e t e r m i n e  t h e  r a t e  o f  c a r b o n  o u t g a s s i n g ,  Des Marais 
m e a s u r e d  t h e  amount of c a r b o n  i n  s a m p l e s  of b a s a l t i c  rock from 
o c e a n  r i d g e s  i n  t h e  C a r i b b e a n  Sea, i n  t h e  P a c i f i c  coast  o f f  
Mexico and o f f  W a s h i n g t o n  s t a t e ,  and  i n  t h e  n o r t h  A t l a n t i c .  

t h e  r a t i o  o f  c a r b o n  i n  h i s  s a m p l e s  t o  t h e  amount  o f  h e l i u m  3,  a 
r a re  i s o t o p e  of h e l i u m .  S i n c e  t h e  amount  o f  t o t a l  o c e a n i c  h e l i u m  
3 o u t g a s s i n g  is known, h e  was ab le  t o  c a l c u l a t e  t h e  e q u i v a l e n t  
f i g u r e  f o r  c a r b o n .  

Des Marais has  d e v e l o p e d  a new method f o r  c l e a n i n g  c a r b o n  
s a m p l e s  by b u r n i n g  them i n  p u r e  oxygen  a t  450' C ,  b e f o r e  h e a t i n g  
them t o  1200' C ,  which melts t h e  rock. The c a r b o n ,  c o n v e r t e d  t o  
C 0 2 ,  is t h e n  d i s t i l l e d  from o the r  g a s e s  and  m e a s u r e d  by volume 
and  p r e s s u r e .  T h i s  method a l l o w s  t h e  c a r b o n  t o  be p u r i f i e d  a n d  
a n a l y z e d  w i t h o u t  e x p o s i n g  i t  t o  t h e  a t m o s p h e r e  and  o t h e r  s o u r c e s  
of c o n t a m i n a t i o n .  

Des Marais has a l s o  f o u n d  t h a t  t h e  c a r b o n  now coming up  from 

He t h e n  d e t e r m i n e d  t h e  t o t a l  o c e a n i c  r a t e  by e s t a b l i s h i n g  

Researchers h a v e  a t t e m p t e d  t o  m e a s u r e  t h e  r a t e  of  c a r b o n  
o u t g a s s i n g  f o r  more t h a n  40 y e a r s ,  b u t  p r e v i o u s  e f f o r t s ,  u s i n g  
c h e m i c a l  c l e a n i n g  methods ,  were hampered  by c o n t a m i n a t i o n  by 
o r g a n i c  c a r b o n ,  a m a j o r  p r o b l e m  i n  c a r b o n  a n a l y s i s .  

November 1 2 ,  1987 
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ARVIN/CALSPAN CORP. SELECTED BY NASA FOR CONTRACT NEGOTIATION 

N A S A ' s  Ames R e s e a r c h  C e n t e r ,  Mounta in  V i e w ,  C a l i f . ,  h a s  
selected A r v i n / C a l s p a n  C o r p o r a t i o n ,  B u f f a l o ,  N.Y.,  f o r  f i n a l  
n e g o t i a t i o n s  l e a d i n g  t o  award o f  a 5 - y e a r ,  c o s t - p l u s - a w a r d - f e e  
c o n t r a c t  w i t h  a p roposed  v a l u e  of a p p r o x i m a t e l y  $43.2 m i l l i o n .  

A r v i n / C a l s p a n  Corp. w i l l  p r o v i d e  s e r v i c e s  f o r  t h e  
o p e r a t i o n s ,  m a i n t e n a n c e ,  r e p a i r  and  e n g i n e e r i n g  s u p p o r t  o f  
ae rodynamic  t e s t ,  c a l i b r a t i o n  and s u p p o r t  f a c i l i t i e s  r e q u i r e d  t o  
s u p p o r t  t h e  c e n t e r ' s  22  f a c i l i t i e s  (wind t u n n e l s ,  b a l l i s t i c  
r a n g e s  and shock  t u b e s ) .  

The c o n t r a c t  w i l l  c o n t a i n  a 2-year  b a s e  p e r i o d  p l u s  a 1- 
y e a r ,  p r i c e d  o p t i o n  and a 2 -yea r ,  p r i c e d  o p t i o n .  
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PIONEER VENUS ORBITER WILL OBSERVE NEW-FOUND COMET 

From November 19-24, the Pioneer Venus Orbiter Spacecraft (Pioneer 12) 

will observe Comet McNaught (Comet 1987-B1) using its ultra violet spectrometer 

instrument. Comet McNaught appears to be a new comet on its first trip past the 

sun. The cometary hydrogen coma will be observed each day. On November 22, the 

comet will be centered in the spectrometer field of view; oxygen and carbon will 

also be measured. 

The normal Pioneer 12 attitude provides almost ideal pointing for viewing 

the comet and only a single small attitude change maneuver will be needed on 

November 19. 

Although the tracking, which is scheduled for Pioneer 12 during the 

observation days, is not continuous, the instrument observation schedule has been 

tailored to the tracking schedule. 

The Pioneer 12 Spacecraft has been orbiting Venus since 1978, has made 

thousands of photographs of the planet's cloud tops, and has radar-mapped its 

surface for the first time. 

The Pioneer Project is managed by NASA's Ames Research Center, Mountain 

View, CA. 
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WORLD'S TWO LARGEST WIND TUNNELS GO OPERATIONAL 
The w o r l d ' s  two l a r g e s t  wind t u n n e l s  w i l l  become f u l l y  

o p e r a t i o n a l  on F r i d a y ,  December 1 1 ,  1987.  The t u n n e l s  a re  housed  
i n  a s i n g l e  f a c i l i t y ,  t h e  N a t i o n a l  F u l l - S c a l e  A e r o d y n a m i c s  
Complex (NFAC), a t  N A S A ' s  Ames Research C e n t e r ,  M o u n t a i n  View, 
Ca l i f .  The new complex w i l l  b e  a major r e s o u r c e  f o r  a e r o n a u t i c a l  
r e s e a r c h  and  d e v e l o p m e n t  f o r  t h e  U n i t e d  S t a t e s .  

40-by 8 0 - ~ o o t  Wind T u n n e l ,  which h a s  l ong  been  known as t h e  
" w o r l d ' s  l a rges t  c losed c i r c u i t  wind t u n n e l . "  T h e  40-by 80 -Foo t  
Wind T u n n e l  h a s  made major c o n t r i b u t i o n s  t o  t h e  a e r o n a u t i c a l  
p r e e m i n e n c e  o f  t h e  U n i t e d  S t a t e s  f o r  o v e r  f o r t y  y e a r s  t h r o u g h  t h e  
f u l l - s c a l e  t e s t i n g  of  many of  t h e  n a t i o n s ' s  most i m p o r t a n t  
a i r c r a f t .  I n  a d d i t o n  t o  a n  u p g r a d e d  40-by-80, t h e  NFAC a d d s  t h e  

a l l - n e w  80-by 120-Foot  "open c i r c u i t "  Wind T u n n e l ,  l a r g e s t  i n  t h e  
wor ld .  

The two t u n n e l s  p r o v i d e  u n i q u e  f a c i l i t i e s  f o r  f u l l - s c a l e  and  

Whi le  t h e  complex is new, it has  r o o t s  i n  a f a c i l i t y ,  t h e  

l a r g e - s c a l e  t e s t i n g  o f  a d v a n c e d  a i r c r a f t ,  c l o s e l y  s i m u l a t i n g  
a c t u a l  f l i g h t  c o n d i t i o n s .  The f a c i l i t y  p r o v i d e s  v a l u a b l e  new 
c a p a b i l i t y  f o r  f u l l - s c a l e  t e s t i n g  of r o t o r c r a f t  a n d  
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v e r t i c a l / s h o r t  t a k e o f f  and l a n d i n g  (V/STOL) a i r c r a f t  t h r o u g h  a 
wide speed  r a n g e .  The  f a c i l i t y  w i l l  a l s o  be u s e d  f o r  f u n d a m e n t a l  
research i n  a i r  f low phenomena and a c o u s t i c s .  The  two t u n n e l s  
a re  la rge  enough t o  tes t  f u l l - s c a l e  a i r c r a f t  w i t h  t h e i r  e n g i n e s  
r u n n i n g  . 

The two wind t u n n e l s  opera te  i n  t h e  low s p e e d  r a n g e  ( u p  t o  
115 mph f o r  t h e  80-by-120; up t o  345 mph f o r  t h e  40-by-80) .  T h i s  
i s  t h e  speed  r a n g e  t h a t  is  e s s e n t i a l  f o r  t h e  i n v e s t i g a t i o n  of  t h e  
c r i t i c a l  takeoff  and l a n d i n g  p h a s e s  o f  f l i g h t ,  n o t  o n l y  f o r  
r o t o r c r a f t  and  low s p e e d  a i r c r a f t ,  b u t  a l s o  f o r  h i g h  s p e e d  

veh ic l e s  l i k e  t h e  S p a c e  S h u t t l e  and  t h e  N a t i o n a l  Aero-Space 
P l a n e .  

The t e s t  s e c t i o n  of t h e  new 80-by 120-Foot  Wind T u n n e l  is 80 
f e e t  h i g h  and 120 f ee t  wide -- t h ree  times l a r g e r  i n  c r o s s  
s e c t i o n  t h a n  i t s  companion 40-by 80-Foot  Wind T u n n e l .  The 80-by- 
120  a d d s  t h e  c a p a b i l i t y  t o  t e s t  a i r c r a f t  mode l s  and a c t u a l  
a i r c r a f t  as large as m i d - s i z e  j e t  t r a n s p o r t s .  The t u n n e l ' s  l a rge  
c r o s s - s e c t i o n a l  area w i l l  m i n i m i z e  t u n n e l  wal l  boundary  e f f e c t s  
which c a n  d i s t o r t  t e s t  r e s u l t s .  These  e f f ec t s  are most  s e v e r e  a t  
t h e  v e r y  low s p e e d s  c o v e r e d  by t h e  t u n n e l .  

The 80-by-120 w i l l  be  p a r t i c u l a r l y  v a l u a b l e  f o r  r o t o r c r a f t  
and V/STOL t e s t i n g ,  s i n c e  t u n n e l  wall  i n t e r f e r e n c e  is a c r u c i a l  
p rob lem i n  these research areas. (Air def lec ted  downward by 
r o t o r s  and V/STOL e n g i n e s  c a n  r e f l e c t  o f f  t u n n e l  walls and 
c e i l i n g  and  r e c i r c u l a t e ,  i n v a l i d a t i n g  some t e s t  r e s u l t s . )  I n  
a d d i t i o n ,  V/STOL t e s t i n g  r e q u i r e s  v e r y  l a rge  t u n n e l s  s i n c e  l a r g e -  
sca le  models a re  needed  t o  d u p l i c a t e  t h e  a e r o d y n a m i c  d e t a i l s  of 
t hese  a i r c r a f t .  

The t e s t  s e c t i o n  of t h e  80-by-120 i s  housed  i n  a 600 f o o t -  
l o n g  s t r u c t u r e  w i t h  an  a i r  i n t a k e  t h a t  is  360 fee t  w i d e  and 130 
f e e t  h i g h .  I t  is an  open  c i r c u i t  t u n n e l ;  a i r  i s  drawn i n t o  t h e  
i n t a k e  a t  one  end  of t h e  l e g  and t h e n  passes t h r o u g h  t h e  t e s t  
s e c t i o n .  The  a i r  t h e n  passes i n t o  t h e  r e t u r n  l e g  o f  t h e  40-by-80 
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a f t e r  l e a v i n g  t h e  t e s t  s e c t i o n  and  t h r o u g h  t h e  s i x  f a n s  t h a t  t h e  

80-by-120 s h a r e s  w i t h  t h e  40-by-80. 
is c o m p l e t e d  by e x h a u s t i n g  t h r o u g h  new v e n t s  i n  t h e  40-by-80 
c i r c u i t .  D u r i n g  80-by-120 o p e r a t i o n ,  movab le  v a n e s  c l o s e  o f f  t h e  
r e m a i n d e r  o f  t h e  40-by-80 c i r c u i t .  

The u p g r a d e d  40-by 80-Foot  Wind T u n n e l  ( 4 0  f e e t  h i g h ;  80  
f e e t  wide )  complemen t s  t h e  80-by-120; t h o u g h  smaller,  i t  c a n  
a t t a i n  f a s t e r  s p e e d s .  The 40-by-80 's  s p e e d  h a s  b e e n  i n c r e a s e d  
f rom 230 mph t o  345 mph t h r o u g h  a n  a lmost  f o u r - f o l d  power 
i n c r e a s e  f o r  t h e  m o t o r s  d r i v i n g  t h e  s i x  f a n s .  T o t a l  power i s  
130 ,000  horsepower .  The  e n h a n c e d  s p e e d  w i l l  e n a b l e  c o m p r e h e n s i v e  
t e s t i n g  of  many t y p e s  of a d v a n c e d  a i r c r a f t .  I n  a d d i t i o n  t o  t h e  

i n c r e a s e  i n  s p e e d ,  t h e  t u n n e l  h a s  a l s o  had  s t r u c t u r a l  
improvemen t s  and  improvemen t s  i n  f low q u a l i t y .  

k e e p  n o i s e  l e v e l s  low i n  t h e  s u r r o u n d i n g  community a n d  t o  improve  
a c o u s t i c  t e s t i n g .  T h e  h i g h - q u a l i t y  a c o u s t i c s  a l l o w  s e n s i t i v e  
t e s t i n g  of  a c t u a l  a i r c r a f t  n o i s e  l e v e l s  -- p a r t i c u l a r l y  i m p o r t a n t  
f o r  r o t o r c r a f t  s t u d i e s .  

An i m p o r t a n t  r o l e  o f  t h e  wind t u n n e l  complex w i l l  b e  t o  

The 80-by-120 open  c i r c u i t  

B o t h  of  t h e  t e s t  s e c t i o n s  h a v e  b e e n  a c o u s t i c a l l y  t r e a t e d  t o  

v e r i f y  f i n d i n g s  d e v e l o p e d  by c o m p u t a t i o n a l  f l u i d  d y n a m i c s  (CFD) 
s t u d i e s .  I n  p a r t i c u l a r ,  NFAC r e s e a r c h e r s  w i l l  w o r k  c o o p e r a t i v e l y  
w i t h  r e s e a r c h e r s  a t  t h e  new N u m e r i c a l  Aerodynamic  S i m u l a t o r  ( N A S )  

s u p e r c o m p u t e r  f a c i l i t y  a t  N A S A - A m e s .  

w i t h  c o m p u t e r s  h a n d l i n g  d a t a  a c q u i s i t i o n  and  d i s p l a y ,  d a t a  b a s e  
management,  s y s t e m s  m o n i t o r i n g ,  c o m m u n i c a t i o n ,  and  model 

c o n t r o l .  Up t o  1250 d a t a  c h a n n e l s  f low i n t o  t h e  c o m p u t e r  a t  
r a t e s  of two m i l l i o n  b i t s  p e r  s e c o n d .  Test  f i n d i n g s  c a n  b e  
compared w i t h i n  s e c o n d s  w i t h  t h e o r e t i c a l  p r e d i c t i o n s  o r  o t h e r  
e x p e r i m e n t a l  d a t a ;  d i s p l a y s  are  g e n e r a t e d  a lmost  i n s t a n t a n e o u s l y .  

u p g r a d i n g  and  r e n o v a t i n g  t h e  40-by-80, was $122 .5  m i l l i o n .  The 

T h e  wind t u n n e l  complex i t s e l f  r e l i e s  h e a v i l y  on compute r s ,  

The t o t a l  c o s t  of c o n s t r u c t i n g  t h e  NFAC f a c i l i t y ,  i n c l u d i n g  

- more - 
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f a c i l i t y  c o v e r s  t w e l v e  acres. The  a i r  c i r c u i t  is o v e r  a h a l f -  

mile l o n g ,  and  a t  maximum a i r speed ,  t h e  a i r f low is  some 63 t o n s  
p e r  s e c o n d .  

by-80 i n c l u d e :  an  u p g r a d e d  data a c q u i s i t i o n  s y s t e m  w i t h  a n  
i n c r e a s e d  number of da ta  c o l l e c t i o n  c h a n n e l s ;  a n  a u t o m a t e d  fan 
d r i v e  and model s u p p o r t  c o n t r o l s  t o  i n c r e a s e  t e s t  p r o d u c t i v i t y ;  a 
new e l e c t r o n i c  model  force measurement  sys t em t o  p r o v i d e  more 
r e l i a b l e  measuremen t s  of o v e r a l l  a e r o d y n a m i c  fo rces ;  a new a i r  
e x c h a n g e r  t h a t  b r i n g s  cool  a i r  i n t o  t h e  t u n n e l  c i r c u i t ;  a l l o w i n g  
t h e  t u n n e l  t o  o p e r a t e  f o r  l o n g e r  p e r i o d s  of time; and  new f l o w  
t u r n i n g  v a n e s  t o  r e d u c e  r e q u i r e d  d r i v e  power and  m a i n t a i n  good 
t e s t  s e c t i o n  f low q u a l i t y .  

share a common set  of m o t o r s  and d r i v e  f a n s .  However,  t he re  is  
f u l l  access t o  t h e  80-by-120 t es t  s e c t i o n  d u r i n g  c l o s e d - c i r c u i t  
o p e r a t i o n  of t h e  40-by-80, a l l o w i n g  f o r  model p r e p a r a t i o n  and  
c h e c k o u t  p r i o r  t o  t u n n e l  t e s t i n g .  

government  a g e n c i e s ,  i n d u s t r y ,  p r i v a t e  u n i v e r s i t i e s  and  o t h e r  
researchers from t h r o u g h o u t  t h e  U n i t e d  S t a t e s .  

I n  a d d i t i o n  t o  t h e  i n c r e a s e d  speed ,  m o d i f i c a t i o n s  t o  t h e  40- 

The two t u n n e l s  c a n n o t  be operated s i m u l t a n e o u s l y  s i n c e  t h e y  

The NFAC is a n a t i o n a l  f a c i l i t y ,  a v a i l a b l e  f o r  u s e  by 

December 1 ,  1987 



Diagram C a p t i o n  

(SEE REVERSE) 

C o n c e p t u a l  v iew o f  N A S A - A m e s '  N a t i o n a l  F u l l - S c a l e  
Aerodynamics  Complex (NFAC) 

A s  shown i n  t h e  small d i a g r a m ,  t h e  f a c i l i t y  i s  two t u n n e l s ,  
powered by one  se t  of  m o t o r s  and  d r i v e  f a n s .  When t h e  40-by 80- 
f o o t  t e s t  s e c t i o n  is  u s e d ,  t u n n e l  a i r  g o e s  r o u n d  a n d  r o u n d  i n  a 
c o n t i n u o u s  l o o p .  When t h e  l a r g e r  80-by 1 2 0 - f o o t  t e s t  s e c t i o n  is  
o p e r a t i n g ,  a i r  is p u l l e d  i n  t h r o u g h  t h e  b i g ,  ho rn - shaped  i n l e t ,  
f l o w s  down one  s i d e  of  t h e  l o o p  and b a c k  t o  t h e  o u t s i d e .  

I n  t h e  l a r g e r  d r a w i n g ,  t h e  t h ree  c u t a w a y s  show t h e  40-by 80-  
f o o t  t e s t  s e c t i o n  ( t o p ) ,  t h e  130 ,000  h o r s e p o w e r  t u n n e l  d r i v e  f a n s  
( c e n t e r ) ,  and t h e  80-by 1 2 0 - f o o t  t e s t  s e c t i o n  i n  t h e  b i g  h o r n .  
Whi le  one  t u n n e l  is r u n n i n g ,  m o d e l s  w i l l  b e  se t  up i n  t h e  o t h e r  
t u n n e l ,  and  v i c e  v e r s a .  T h e s e  t u n n e l s  a r e  l a r g e  enough t o  t e s t  
f u l l - s c a l e  a i r c r a f t  w i t h  t h e i r  e n g i n e s  r u n n i n g .  

December 2 ,  1987 
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The w o r l d ’ s  two l a r g e s t  wind t u n n e l s  w i l l  become f u l l y  

The new t w i n - t u n n e l  f a c i l i t y ,  known as t h e  N a t i o n a l  F u l l -  
o p e r a t i o n a l  on F r i d a y ,  December 1 1 ,  1987 .  

Sca le  Aerodynamics  Complex (NFAC), l o c a t e d  a t  N A S A ’ s  Ames 
Research C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  w i l l  be a m a j o r  and  
e s s e n t i a l  r e s o u r c e  f o r  t h e  U n i t e d  S t a t e s .  

The  Complex w i l l  p r o v i d e  c r i t i c a l  f u l l - s c a l e  t e s t i n g  o f  U . S .  

a d v a n c e d  a i r c r a f t  as l a rge  as medium t r a n s p o r t s  -- and  v e r y  
l a r g e - s c a l e  tes ts  o f  s u c h  h i g h - s p e e d  v e h i c l e s  as a d v a n c e d  S p a c e  
S h u t t l e s  and t h e  p l a n n e d  a i r f i e l d - t o - o r b i t  Aero-Space P l a n e .  I t  

w i l l  p r o v i d e  e s s e n t i a l  d a t a  on  t h e  c r i t i c a l  l a n d i n g  and  t a k e o f f  
p r o f i l e s ,  b a s i c  f o r  a l l  f l i g h t  v e h i c l e s .  A major use w i l l  be  f o r  
f u l l - s c a l e  t e s t i n g  o f  v e r t i c a l  and  s h o r t  t a k e o f f  and  l a n d i n g  
c r a f t  which r e q u i r e  l a rge  t u n n e l s .  F u l l - s c a l e  wind t u n n e l  
t e s t i n g  is t h e  n e x t  b e s t  t h i n g  t o  a c t u a l  f l i g h t .  

o p e n i n g  of t h e  Complex w i l l  be  h e l d  on  December 1 1 .  ( S e e  
a t t a c h e d  s c h e d u l e ) .  

News b r i e f i n g ,  m e d i a  t o u r ,  and d e d i c a t i o n  c e r e m o n i e s  t o  m a r k  

S c a l e  of  t h e  NFAC i s  t r e m e n d o u s ,  and  i t s  huge  componen t s  a re  
h i g h l y  d r a m a t i c .  Air i n t a k e  f o r  t h e  l a r g e r  t u n n e l  i s  360 f e e t  
w i d e  ( l o n g e r  t h a n  a f o o t b a l l  f i e l d )  a n d  130 f e e t  h i g h .  Test  
s e c t i o n  f o r  t h i s  t u n n e l  h a s  a c r o s s  s e c t i o n  o f  80 by 120  f e e t .  

-- 

- more - 
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Whi le  new, t h e  Complex is a r e s t r u c t u r i n g  o f  t h e  famous  
l l w o r l d l  s l a rges t"  40-by 8 0 - f o o t  t u n n e l ,  wh ich  h a s  done  f u l l - s c a l e  
t e s t i n g  o f  a wide  r a n g e  of i m p o r t a n t  a i r c r a f t  f o r  f o r t y  years.  
D r i v e  power o f  t h e  s i x  huge  f a n s  f o r  t h e  Complex h a s  been  
i n c r e a s e d  n e a r l y  f o u r - f o l d  t o  130,000 h o r s e p o w e r .  NFAC is a 
n a t i o n a l  f a c i l i t y ,  ava i lab le  t o  U . S .  gove rnmen t ,  i n d u s t r y ,  and 
u n i v e r s i t i e s .  The NFAC complex p r o v i d e s  m a j o r  a d v a n t a g e s  t o  U.S. 

a e r o s p a c e  o r g a n i z a t i o n s ,  i n  a c r t i c a l  economic  p e r i o d  when 
a e r o s p a c e ,  a l o n g  w i t h  a g r i c u l t u r e ,  is t h e  c o u n t r y ' s  l e a d i n g  
e a r n e r  o f  f o r e i g n  exchange .  

N A S A - A m e s  w i l l  have  press f a c i l i t i e s  f o r  news r e p o r t e r s  
w i s h i n g  t o  c o v e r  N F A C ' s  g o i n g  o p e r a t i o n a l  on T h u r s d a y  and  F r i d a y ,  
December 10 and  1 1 .  

A f a c i l i t y  t o u r  and photo  o p p o r t u n i t i e s  w i l l  be  a v a i l a b l e  a t  
1 O : O O  a.m. T h u r s d a y  ( o r  o t h e r  times by a r r a n g e m e n t ) .  On F r i d a y ,  
a t o u r  f o r  news media w i l l  take place a t  8:OO a.m. w i t h  a news 
b r i e f i n g  a t  9:00 a.m., d e d i c a t i o n  c e r e m o n i e s  from 1O:OO t o  10:45 
a.m., a i r c r a f t  f l i g h t  d e m o n s t r a t i o n s  a t  11:25 a.m., and  t o u r s  o f  
Ames a t  1:00 p.m. 

A large s e l e c t i o n  of s t i l l  pho tos ,  v i d e o  tape,  and p r i n t  
material  on t h e  f a c i l i t y  and e v e n t  w i l l  be a v a i l a b l e .  

R e p o r t e r s  p l a n n i n g  t o  a t t e n d  s h o u l d  come t o  t h e  N A S A  

R e c e p t i o n  C e n t e r  a t  Moffett  F i e l d ,  and w i l l  be d i r ec t ed  from 
the re .  F o r  a r r a n g e m e n t s  and o t h e r  i n f o r m a t i o n ,  c a l l  t h e  Ames 
P u b l i c  I n f o r m a t i o n  Off ice ,  415/694-5091 . 

December 2 ,  1987 



S U M M A R Y  OF NEWS EVENTS 

D E D I C A T I O N  OF THE N A T I O N A L  FULL-SCALE 
A E R O D Y N A M I C S  COMPLEX 

Date P l a c e  

Thursday, December 10, 1987 

1 O : O O  a.m. Media t o u r / p h o t o  o p p o r t u n i t y  NFAC 
( O t h e r  times c a n  be a r r a n g e d . )  

Friday, December 11, 1987 

8 : O O  a.m. Media  t o u r / c a m e r a  s e t u p  

9 : O O  a.m. Media b r e  i f i ng  

1O:OO-10:45 a.m. NFAC D e d i c a t i o n  

11 :25 a.m. F l i g h t  d e m o n s t r a t i o n  
V/STOL R e s e a r c h  Aircraf t  

( V S  RA -Harri e r  
Q u i e t  S h o r t / H a u l  R e s e a r c h  

A i rc ra f t  ( Q S R A )  
T i l t  R o t o r  (XV-15) ( s t a t i c )  

12:15 p.m. 

1 : O O  p.m. 

Lunch 

T o u r s  by a r r a n g e m e n t  

NFA C 

N-201, Main 
a u d i t o r  i urn 

NFA C 

F l i g h t  l i n e  

N-235 Cafe te r ia  

NFAC, N A S  

S u p e r c o m p u t e r ,  
F l i g h t l i n e  

December 2 ,  1987 



PRELUDE 

EVENT BEGINS 

NFAC DEDICATION CEREMONY 
Friday, December 11 1O:OO - 10:45 a.m. 

WELCOME 

PRESENTATION OF 
COLORS 

THE NATIONAL ANTHEM 

INTRODUCTION OF 
SELECTED GUESTS 

REMARKS 

KEYNOTE ADDRESS 

ACT OF DEDICATION 

CLOSING REMARKS 

CONSTRUCTION OF NFAC, VIDEO 

HISTORY AND FUTURE OF NFAC, VIDEO 

DR. WILLIAM F. BALLHAUS, JR. 
DIRECTOR, AMES RESEARCH CENTER 

US AIR FORCE COLOR GUARD 
TRAVIS AIR FORCE BASE 
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FLEET STREET SINGERS 

DR. WILLIAM F. BALLHAUS, JR. 

DR. WILLIAM F. BALLHAUS, JR. 

DR. RAYMOND S. COLLADAY 
ASSOCIATE ADMINISTRATOR, OFFICE OF 
AERONAUTICS AND SPACE TECHNOLOGY 
NASA HEADQUARTERS 

DR. RAYMOND S. COLLADAY 

DR. WILLIAM F. BALLHAUS, JR. 



N E A  News 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field California 94035 
AC 41 5 694-5091 

For Release: 

Release No. 87-62 

FACT SHEET 

National Full-scale Aerodynamics Complex (NFAC) 

The National Full-scale Aerodynamics Complex (NFAC) which is 
composed of the modified 40-by 80-Foot Wind Tunnel, the new 80-by  
120-Foot Wind Tunnel, and the Outdoor Aerodynamic Research 
Facility was designed to meet the critical needs of  the United 
States for accurate full- and large-scale testing of advanced 
aircraft. The Complex includes the two wind tunnel test sections 
which share a common drive system, and an Outdoor Aerodynamic 
Research Facility. 

Construction o f  the new facility was begun in July 1980. The 
Complex will become operational on December 1 1 ,  1987, following 
completion of initial testing studies. 

S I Z E :  The Complex covers twelve acres. The closed circuit of 
the 40-by 80-Foot Wind Tunnel is one-half mile in length. 
Maximum air flow through the test section is 63 tons per second. 

COST: $122.5 million 

- more - 

1 T ’  T -. - 7 



- 2 -  

80-by- 120-Foot Wind - Tunnel 

o Test section is 80 feet high, 120 feet wide, and 190 feet 

o Air intake is 130 feet high, 360 feet wide 
o Air flow is open circuit; air enters through the inlet, 

passes through the test section, drive system, is diffused and 
exhausted back to the atmosphere 

long 

o Maximum sDeed in the test section is 115 mph. 

40-by 80-Foot Wind Tunnel 

o Test section is 40 feet high, 80 feet wide, and 80 feet long 
o The tunnel is of closed circuit design; once air is put into 

motion, it is continuously circulated through the wind tunnel 
Maximum speed in the test section is 350 mph. 

- Fan Drive System 

The fan drive system propels the air through both test sections 
(only one tunnel can run at a time). The drive system is 
composed of six fans and motors with a total horsepower of 
135,000 which consumes 105 megawatts of power. Each fan is 40 
feet in diameter and the blades are variable pitch. The fans can 
be operated through a speed range of 36 rpm to 180 rpm and the 
blade pitch can be operated from -5 degrees to 52 degrees. 

- more - 
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Acoustics 

The test sections of both tunnels have been acoustically lined, 
which will keep background noise levels low and allow accurate 
measurements of noise. In the 80-by-120, splayed flow inlet 
vanes smoothly draw air in and keep sound propagating back 
through the inlet. 

NFAC Research Areas 

The NFAC is expected to play a major role in the research and 
development of new aerospace vehicles: 

o High performance aircraft -- highly maneuverable, highly 
agile aircraft that can maneuver and land at low airspeeds 

o High performance helicopters -- highly maneuverable, high- 
speed, low noise, low vibration helicopters of the future 

o Advanced rotorcraft -- new aircraft that have most of the 
hovering abilities of helicopters and the high-speed abilities of 
conventional airplanes; for example: 

-- Tilt-rotor aircraft -- a hybrid aircraft that can 
take off and land vertically like a helicopter, then tilt its 
rotors forward t o  fly horizontally like a conventional 
aircraft. Tilt-rotor aircraft will be able to achieve higher 
speeds and carry heavier loads faster than conventional 
helicopters, but still retain many of the hovering advantages of 
helicopters -- allowing this class of vehicles to help alleviate 
terminal area aircraft congestion. The tilt-rotor is expected to 
find widespread use in the future as an inter-city commuter 
aircraft and as a military transport vehicle. 

- more - 
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-- Stopped-rotor (X-Wing) craft -- a helicopter with 
jet engine propulsion whose rotors can be stopped in flight and 
function as wings. Like the tilt-rotor, the X-Wing will be able 
to achieve faster speeds than helicopters, but still retain many 
of the helicopter's vertical takeoff and landing abilities. 

o Powered lift V/STOL aircraft -1 aircraft with engines that 
can deflect high-volume, high-speed air downward, allowing the 
aircraft to take off and land in short distances and hover in 
mid-air. V/STOL fighters will be valuable for aircraft carrier 
use, and in terrain with bombed-out, or weather-damaged runways, 
or where full-size runways are unavailable. NFAC will test 
supersonic V/STOL aircraft in the critical hover and low speed 
flight regimes. 

NFAC will be used to conduct fundamental research in flow 
phenomena and aeronautical acoustics, including these areas: 

o large-scale (high Reynolds number) fluid flow problems 
o full-scale/model-scale experiments to determine aerodynamic 

scaling laws 
o rotor and propulsive lift noise 
o rotor/fuselage/tail rotor interactions 
o jets operating in cross-flows. 

Programs now scheduled or expected to undergo NFAC testing 
include : 

o V-22 Tilt-Rotor Osprey 
o 698 Twin Tilt-Nacelle VSTOL 
o Model E-7 Advanced Ejector Concept (powered lift aircraft) 

- more - 
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o Helicopter Advanced Rotor Program -- with advanced hub and 
rotors for low noise and low vibration and high speed flight 

o Army L H X  helicopters program 
o National Rotorcraft Noise Reduction Program 
o U.S.1U.K. Advanced Short Take off and Vertical Landing 

( A S T O V L )  Program. 

Others are a variety of advanced aircraft, such as: 

o F-18 fighter at high angles of attack 
o planned airfield to orbit Aero-Space Plane 
o advanced Shuttle-type aircraft 
o future supersonic transports. 

USERS: NFAC is a national facility, available for use by 
government agencies, industry, universities and other 
researchers. 

The "40-by-801' - 
NFAC represents a major modification and restructuring of an 
existing wind tunnel, the 40-by-80, previously "the free world's 
largest wind tunnel." An entirely new, and much larger, test 
section, the 80-by-120, has been added, more than doubling 
potential total test capabilitv of the Complex. 

Construction of the 1t40-by-8011 was begun in 1 9 4 1  and completed in 
1 9 4 4 .  Until now the free world's largest wind tunnel, the 40-by- 
80 originally covered eight acres. It had six 6,000 horsepower 
motors and a maximum speed of 230 mph. In forty years more than 
500 aircraft and models, including most of the nation's major 
aircraft designs, were tested in the 40-by-80. Contributions 
include: 



o post-War -- helped in lowering landing speeds -- of crucial 

o 1 9 5 0 ' s  -- helped in improving stability and control systems 

o 1 9 6 0 ' s  and 1 9 7 0 ' s  -- development of more efficient, more 

importance to aircraft carriers aviation 

for new jet aircraft, lowering jet landing speeds 

stable, safer helicoptersi research on VSTOL, conventional 
aircraft and spacecraft. 

December 4 ,  1987 
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PIONEER 8 CELEBRATES 20TH YEAR 

OF SPACE OPERATIONS 
After  some 1 1  b i l l i o n  miles  o f  i n t e r p l a n e t a r y  t r a v e l ,  

P i o n e e r  8 w i l l  c e l eb ra t e  20 years  of  o p e r a t i o n  on  Sunday ,  
December 13,  1987. 

December 13 ,  1967 from Cape  C a n a v e r a l ,  F l a .  A l t h o u g h  d e s i g n  
s p e c i f i c a t i o n s  c a l l e d  f o r  t h e  s p a c e c r a f t  t o  l a s t  s i x  m o n t h s ,  
N A S A ' s  A m e s  Research C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  c o n t i n u e s  t o  
r e c e i v e  s i g n a l s  from P i o n e e r  8 two decades l a t e r .  

P i o n e e r  8 was t h e  t h i r d  s a t e l l i t e  i n  a f o u r - s p a c e c r a f t  
s e r i e s .  I t  was b u i l t  f o r  N A S A  by T R W ,  Redondo Beach,  C a l i f .  

P i o n e e r s  6 ,  7 ,  8 and  9 were a l l  d e s i g n e d  t o  s t u d y  s o l a r  f l a r e s  
a n d  r e l a t e d  phonomena. 

on t h e  t u r b u l e n c e  of  t h e  so la r  wind and how t h e  wind a f f e c t s  t h e  

E a r t h ' s  m a g n e t i c  f i e l d s .  The f i rs t  s a t e l l i t e  i n  t h e  s e r i e s ,  
P i o n e e r  6 ,  is t h e  o l d e s t  f u n c t i o n i n g  spacec ra f t  i n  i n t e r p l a n e t a r y  
s p a c e .  I t  w i l l  c e l e b r a t e  22 y e a r s  of o p e r a t i o n  on  December 16 .  
T h e  o n l y  s a t e l l i t e  i n  t h e  s e r i e s  t h a t  is n o t  o p e r a t i n g  i s  P i o n e e r  
9 ,  w h i c h  was l a u n c h e d  i n  1968.  N A S A  o f f i c i a l l y  dec la red  P i o n e e r  
9 dead  e a r l i e r  t h i s  year .  

T h e  140-pound s a t e l l i t e  was l a u n c h e d  i n t o  s o l a r  o r b i t  on 

N A S A  s c i e n t i s t s  s a y  t h e  s e r i e s  p r o v i d e d  v a l u a b l e  i n f o r m a t i o n  

- more - 
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One o f  t h e  a c c o m p l i s h m e n t s  o f  P i o n e e r  8 is  i t s  c o n f i r m a t i o n  
t h a t  t h e  E a r t h ,  l i k e  a comet ,  h a s  a m a g n e t i c  t a i l ,  s a y s  D r .  
F r e d e r i c k  S.  Scar f .  TRW p h y s i c i s t  Scarf  is t h e  p r i n c i p a l  
i n v e s t i g a t o r  o f  t h e  o n l y  e x p e r i m e n t  s t i l l  f u n c t i o n i n g  a b o a r d  
P i o n e e r  8 ,  t h e  p l a sma  wave e x p e r i m e n t .  Scarf s a y s  t h a t  w h i l e  
P i o n e e r  8 was n o t  t h e  f irst  s p a c e c r a f t  t o  de t ec t  t h e  t a i l ,  t h a t  

data p r o v i d e d  by t h e  s a t e l l i t e  h a s  h e l p e d  s c i e n t i s t s  p i e c e  
t o g e t h e r  a f u l l e r  p i c t u r e  o f  t h e  E a r t h ' s  l l g e o t a i l . l l  

A c c o r d i n g  t o  D r .  S c a r f ,  one  o f  t h e  u n i q u e  a s p e c t s  o f  h i s  
e x p e r i m e n t ' s  i n s t r u m e n t ,  t h e  e l e c t r i c  f i e l d  d e t e c t o r ,  i s  t h e  f a c t  
t h a t  it h a s  been  r e s u r r e c t e d .  

" I t  was t u r n e d  o f f  f o r  13 years == from 1971 t o  1984,"  he 
e x p l a i n s .  S c a r f  had a more advanced  v e r s i o n  a b o a r d  P i o n e e r  9 
( l a u n c h e d  i n  1968)  and N A S A  s u g g e s t e d  t h a t  t h e  e l e c t r i c  f i e l d  

d e t e c t o r  a b o a r d  t h e  o l d e r  s a t e l l i t e  be  t u r n e d  o f f  t o  s a v e  t h e  

c o s t  o f  m o n i t o r i n g  i t  and t o  c o n s e r v e  power. 

P i o n e e r  9 ,  and i t  a p p e a r e d  t h a t  P i o n e e r  8 was a b o u t  t o  pass  
t h r o u g h  t h e  E a r t h ' s  t a i l  i n  1984, commands were s e n t  t o  t u r n  h i s  

i n s t r u m e n t  back  on .  

He was happy t o  o b l i g e ,  b u t  a f t e r  N A S A  l o s t  c o n t a c t  w i t h  

"It r e s p o n d e d  i m m e d i a t e l y  a f t e r  1 3  y e a r s  i n  h i b e r n a t i o n , "  

When l a u n c h e d ,  P i o n e e r  8 was e q u i p p e d  w i t h  e i g h t  

S c a r f  r eca l l s .  

i n s t r u m e n t s .  A l l  b u t  t h e  e l e c t r i c  f i e l d  de t ec to r  h a v e  s t o p p e d  
p r o v i d i n g  i n f o r m a t i o n ,  e i t h e r  b e c a u s e  o f  t h e  f a i l u r e  o f  t h e  

s p a c e c r a f t ' s  s o l a r  s e n s o r  o r  i ts  degraded  s o l a r  power.  N A S A  
s c i e n t i s t s  s u s p e c t  t h a t  t h e  l a r g e  number o f  s o l a r  f l a r e s  t h a t  
P i o n e e r  8 h a s  been  e x p o s e d  t o  and i t s  l o n g ,  r e l a t i v e l y  c l o s e  
e x p o s u r e  t o  t h e  S u n ' s  u l t r a v i o l e t  r a d i a t i o n  have  damaged these  
power s y s t e m s .  

P i o n e e r  8 h a s  t r a n s m i t t e d  a n  estimated 11  b i l l i o n  b y t e s  of 
i n f o r m a t i o n  d u r i n g  i t s  20-yea r  l i f e t i m e .  I t  o r b i t s  t h e  Sun o n c e  
e v e r y  388 d a y s  a t  a d i s t a n c e  from E a r t h  t h a t  r a n g e s  from 2 
m i l l i o n  t o  186 m i l l i o n  miles. L i k e  t h e  o t h e r  s p a c e c r a f t  i n  t h e  
s e r i e s ,  it m e a s u r e s  37 i n c h e s  i n  diameter and 32 i n c h e s  l o n g .  

December 1 0 ,  1987 
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SUPERCOMPUTER F I R M  S E L E C T E D  BY NASA F O R  CONTRACT AWARD 

N A S A ' s  A m e s  R e s e a r c h  C e n t e r  , Mountain V i e w ,  C a l i f o r n i a  h a s  
awarded Cray R e s e a r c h ,  I n c . ,  M i n n e a p o l i s ,  Minn.,  a f i rm-f  ixed 
p r i c e  c o n t r a c t  f o r  a c q u i s i t i o n  of a n  I n i t i a l  Computer System w i t h  
a n  o p t i o n  f o r  a High Speed P r o c e s s o r  2 (HSP-2) Computer System 
f o r  u s e  i n  t h e  Numer ica l  Aerodynamic S i m u l a t i o n  P r o c e s s i n g  System 
N e  two r k  . 

The a c q u i s i t i o n  c o n s i s t s  o f  l e a s i n g  t h e  i n i t i a l  s y s t e m  f o r  
one  12-month p e r i o d  ( p h a s e  1 ) ;  t h e  o p t i o n  t o  l e a s e  t h e  HSP-2 
s y s t e m ,  which w i l l  r e p l a c e  t h e  i n i t i a l  s y s t e m ,  f o r  one  36-month 
p e r i o d ;  and a d d i t i o n a l  f i x e d  p r i c e  ha rdware  upgrade  o p t i o n s .  

T h e  c o n t r a c t ,  s c h e d u l e d  t o  b e g i n  Dec. 1 5 ,  1987,  h a s  a t o t a l  
v a l u e  o f  $54 ,083 ,372,  c o n s i s t i n g  o f  $7 ,524 ,488  f o r  p h a s e  1, 
$36,438,348 f o r  p h a s e  2 ,  and $10 ,120,536 f o r  t h e  ha rdware  upgrade  
o p t i o n s .  

T h e  I n i t i a l  System w i l l  b e  c a p a b l e  of  pe r fo rmance  e x c e e d i n g  
250 m i l l i o n  f l o a t i n g - p o i n t  o p e r a t i o n s  p e r  s econd  i n  s u s t a i n e d  
c o m p u t a t i o n  w i t h  a t  l e a s t  500 m i l l i o n  b y t e s  of  common memory and 
a t  l e a s t  25 b i l l i o n  b y t e s  o f  h igh-speed  mass s t o r a g e .  The HSP-2 
System w i l l  be c a p a b l e  of p e r f o r m a n c e  e x c e e d i n g  o n e  b i l l i o n  
f l o a t i n g - p o i n t  o p e r a t i o n s  p e r  second i n  s u s t a i n e d  c o m p u t a t i o n  
w i t h  a t  l e a s t  two b i l l i o n  b y t e s  o f  common memory and a t  l e a s t  50 
b i l l i o n  b y t e s  o f  h igh-speed  mass s t o r a g e .  

The work w i l l  be pe r fo rmed  a t  NASA-Ames Rese rach  C e n t e r ,  M o f f e t t  
F i e l d ,  CA. 

-end- December 1 4 ,  1987 
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E A R L Y  VENUS MAY HAVE H A D  O C E A N S  

A C C O R D I N G  T O  NEW PLANET HISTORY 

Venus  may h a v e  h a d  h o t ,  p l a n e t - s p a n n i n g  o c e a n s  f o r  h u n d r e d s  
of m i l l i o n s  o f  y e a r s  be fo re  i t  l o s t  them, a c c o r d i n g  t o  a new 
p l a n e t  e v o l u t i o n  t h e o r y  a n d  N A S A  s p a c e c r a f t  d a t a .  

The new h i s t o r y  f o r  E a r t h ' s  t w i n  p l a n e t  s o l v e s  s e v e r a l  Venus  
m y s t e r i e s .  I t  e x p l a i n s  many o f  t h e  e x t r e m e  c o n d i t i o n s  f o u n d  on 
Venus  t o d a y .  

C a l l e d  t h e  wet g r e e n h o u s e  t h e o r y ,  t h e  e x p l a n a t i o n  was 
d e v e l o p e d  by  Drs. James K a s t i n g ,  Tom Ackerman,  a n d  James P o l l a c k ,  
o f  N A S A ' s  A m e s  Research C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f .  

The w o r k  s u g g e s t s  t h a t  Venus  h a d  r e l a t i v e l y  E a r t h - l i k e  

c o n d i t i o n s  d u r i n g  i t s  e a r l y  h i s t o r y .  I t  a l s o  s u g g e s t s  ( a s  many 
s c i e n t i s t s  now b e l i e v e )  t h a t  V e n u s ,  E a r t h ,  a n d  Mars fo rmed  f rom 
s imilar  i n t e r s t e l l a r  m a t e r i a l s ,  a n d  t h a t  a l l  t h r e e  o r i g i n a l l y  h a d  

s u b s t a n t i a l  a m o u n t s  of water. S p a c e c r a f t  may y e t  f i n d  g e o l o g i c a l  
a n d  e r o s i o n  e v i d e n c e  o f  e a r l y  b o d i e s  of water on V e n u s ,  a s  t h e y  
a l r e a d y  h a v e  o n  Mars. 

The wet g r e e n h o u s e  t h e o r y  w i t h  i t s  o c e a n s  fa r  b e t t e r  
e x p l a i n s  Venus  t h a n  t h e  " runaway g r e e n h o u s e "  m o d e l  now u s e d .  I t  

a c c o u n t s  f o r  t h e  f i r s t  time f o r  t h e  a lmos t  c o m p l e t e l y  water less  
s t a t e  o f  t h e  p r e s e n t - d a y  p l a n e t .  I t  e x p l a i n s  w h e r e  t h e  p l a n e t ' s  
m i s s i n g  o x y g e n  i s  s t o r e d .  

-more- 
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P a g e  2 

( S c i e n t i s t s  r e p o r t  t h a t  r e l a t e d  " g r e e n h o u s e "  c o n d i t i o n s  on 

E a r t h ,  c rea ted  by t h e  b u r n i n g  o f  f o s s i l  f u e l s ,  a re  h e a t i n g  t h e  

E a r t h ' s  e n v i r o n m e n t .  A number of  them f o r e c a s t  p a r t i a l  m e l t i n g  
o f  t h e  p o l a r  ice  c a p s  a n d  f l o o d i n g  o f  c o a s t a l  c i t i e s  w i t h i n  t h e  
n e x t  c e n t u r y .  ) 

I r o n i c a l l y ,  t h e  p r e s e n c e  o f  e a r l y  o c e a n s  on  Venus  may wel l  
a c c o u n t  f o r  t h e  i n c r e d i b l y  d r y  c o n d i t i o n  of  t o d a y ' s  p l a n e t .  

Venus  t o d a y  i s  a s c o r c h i n g ,  h e l l - l i k e  p l a c e  -- t o t a l l y  d r y ,  
w i t h  a su r f ace  t e m p e r a t u r e  h o t t e r  t h a n  t h e  m e l t i n g  p o i n t  o f  z i n c  
( 8 0 0  d e g r e e s  F) a n d  a n  e n o r m o u s l y  h e a v y ,  l a r g e l y  c a r b o n  d i o x i d e  
a t m o s p h e r e ,  100 times as d e n s e  as  E a r t h ' s .  

V e n u s ' s  o r i g i n a l  a t m o s p h e r e  -- of  a b o u t  4 b i l l i o n  y e a r s  a g o  
-- is  b e l i e v e d  t o  h a v e  b e e n  much l i k e  V e n u s ' s  a t m o s p h e r e  t o d a y :  
many times d e n s e r  t h a n  E a r t h ' s  a n d  m o s t l y  c a r b o n  d i o x i d e .  

D r .  K a s t i n g ' s  '?wet g r e e n h o u s e "  t h e o r y  s u g g e s t s  t h a t  t h i s  

e n o r m o u s  p r i m o r d i a l  a t m o s p h e r e  was r e d u c e d  t o  a small p a r t  o f  i t s  
o r i g i n a l  mass by o c e a n - p l a n e t  i n t e r a c t i o n s .  T h i s  would  h a v e  l e f t  
V e n u s ' s  a t m o s p h e r e  a b o u t  t h e  same s i z e  as E a r t h ' s .  T h e  t h i n  
E a r t h - l i k e  a t m o s p h e r e  t h e n  l a s t ed  s e v e r a l  h u n d r e d  m i l l i o n  
y e a r s .  E v e n t u a l  l o s s  of  most o f  t h e  water from s u c h  a t h i n  
E a r t h - l i k e  a t m o s p h e r e  would  h a v e  s t r i p p e d  t h e  p l a n e t  o f  i t s  

water, l e a v i n g  i t  b o n e  d r y  as  Venus  i s  t o d a y .  

t h e o r y  a s s u m e s  t h e  c o n t i n u o u s  p r e s e n c e  o f  a n  e x t r e m e l y  h e a v y  
a t m o s p h e r e .  Loss  of t h e  same p r o p o r t i o n  of water from t h i s  

a t m o s p h e r e  s t i l l  l e a v e s  u s  w i t h  f a r  t o o  much water -- 100 t o  
1 , 0 0 0  times wha t  we a c t u a l l y  f i n d  o n  Venus .  

By c o n t r a s t ,  t h e  c u r r e n t l y - a c c e p t e d  " runaway  g r e e n h o u s e "  

The o l d  a n d  new t h e o r i e s  go as fo l lows :  
I n  t h e  runaway  g r e e n h o u s e ,  V e n u s ' s  h u g e  p r i m o r d i a l  

a t m o s p h e r e  wou ld  h a v e  t r a p p e d  much of  t h e  S u n ' s  hea t ,  p r e v e n t i n g  
f o r m a t i o n  o f  a n y  o c e a n s  a t  a l l ,  and  c r e a t i n g  a d e n s e  water v a p o r -  
c a r b o n  d i o x i d e  a t m o s p h e r e .  An immense amount  o f  water v a p o r  
would h a v e  r i s e n  t o  t h e  t o p  of  t h e  a t m o s p h e r e .  S o l a r  u l t r a v i o l e t  

-more- 



r a d i a t i o n  would h a v e  s p l i t  ( d i s s o c i a t e d )  t h e  water molecules  i n t o  
h y d r o g e n  a n d  oxygen .  The h y d r o g e n  ( t h e  l i g h t e s t  g a s )  would  h a v e  
b lown away t o  s p a c e  by t h e  s u p e r - f a s t  h y d r o d y n a m i c  e s c a p e  p r o c e s s  
-- and  b e e n  l o s t  f o r e v e r  -- d e s t r o y i n g  t h i s  water. 

However ,  h i g h l y  e f f i c i e n t  h y d r o d y n a m i c  e s c a p e  would h a v e  
s t o p p e d  when water was r e d u c e d  t o  a m i n o r  c o n s t i t u e n t  o f  t h e  

a t m o s p h e r e  ( a r o u n d  20 p e r c e n t ) .  Bu t  e v e n  20 p e r c e n t  o f  a n  
e n o r m o u s  a t m o s p h e r e  l i k e  V e n u s ' s  is  s t i l l  a l o t  o f  water, and  
much of t h i s  water s h o u l d  be  l e f t  on t h e  p l a n e t  t o d a y .  H o w e v e r ,  

t h e  f o u r  a t m o s p h e r e  p r o b e s  of  N A S A - A m e s '  P i o n e e r - V e n u s  s p a c e c r a f t  
d i d n ' t  f i n d  i t  t h e r e .  

T h i s  amount  of l e f t o v e r  water wou ld  be  e n o u g h  t o  m a k e  a n  
a t m o s p h e r e  ( i f  i t  c o n s i s t e d  of n o t h i n g  e l se  b u t  water v a p o r )  t e n  
t o  t w e n t y  times as d e n s e  as t h e  e n t i r e  a t m o s p h e r e  o f  E a r t h .  

o b j e c t i o n :  

o u t  and  c r e a t e d  Earth-scale  o c e a n s .  The  o c e a n s  were h o t  b e c a u s e  
of  t h e  p l a n e t ' s  c l o s e n e s s  t o  t h e  S u n  a n d  t h e  t r a p p i n g  o f  i n c o m i n g  
solar h e a t  by a t m o s p h e r i c  c a r b o n  d i o x i d e  a n d  water v a p o r .  

B e c a u s e  V e n u s ' s  s u r f a c e  was s o  h o t ,  much of t h e  o c e a n s  
e v a p o r a t e d  u n t i l  p e r h a p s  50 p e r c e n t  of t h e  a t m o s p h e r e  was water 
v a p o r .  However ,  a t  t h i s  p o i n t  t h e  o c e a n s  won o u t .  Water v a p o r  
p r e s s u r e  had b u i l t  up s o  h i g h  t h a t  i t  p r e v e n t e d  f u r t h e r  
e v a p o r a t i o n  from t h e  o c e a n s  -- j u s t  as does  t h e  water v a p o r  i n  a 
k i t c h e n  p r e s s u r e  cooker .  The o c e a n s  were v e r y  h o t ,  200-300 

d e g r e e s  F ( a r o u n d  b o i l i n g  t e m p e r a t u r e  on E a r t h ) .  Yet b e c a u s e  o f  
t h e  h i g h  v a p o r  p r e s s u r e  of a t m o s p h e r i c  water v a p o r ,  t h e  b u l k  of  
t h e  water on t h e  p l a n e t  r e m a i n e d  l i q u i d .  Hydrogen  would  s t i l l  
h a v e  e s c a p e d  r a p i d l y  from t h e  t o p  of t h e  a t m o s p h e r e  by t h e  s u p e r -  
e f f i c i e n t  h y d r o d y n a m i c  e s c a p e  mechan i sm.  B u t  t h e  a t m o s p h e r i c  
water l o s t  t h i s  way would  h a v e  b e e n  s t e a d i l y  r e p l e n i s h e d  by 
f u r t h e r  e v a p o r a t i o n  from t h e  u n d e r l y i n g  o c e a n .  

K a s t i n g ' s  "wet g r e e n h o u s e ' '  t h e o r y  a n s w e r s  t h i s  s u r p l u s  water 

Venus  fo rmed  w i t h  p l e n t y  of  o r i g i n a l  water w h i c h  c o n d e n s e d  

-more- 
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By r e m a i n i n g  l i q u i d  o v e r  m i l l i o n s  of y e a r s ,  t h e  o c e a n s  were 

a b l e  t o  move t h e  o r i g i n a l  huge  mass o f  c a r b o n  d i o x i d e  gas o u t  of  
t h e  a tmosphe re .  They  d i d  t h i s  by c o n v e r t i n g  most of  t h i s  g a s  

i n t o  c a r b o n a t e  r o c k s  i n  V e n u s ' s  c r u s t .  ( T h e s e  a r e  t h e  same 
m u l t i - s t e p ,  o c e a n - p l a n e t  i n t e r a c t i o n s  t h a t  h a v e  c o n v e r t e d  E a r t h ' s  

e n o r m o u s  mass of c a r b o n  d i o x i d e  i n t o  c a r b o n a t e  r o c k . )  T h i s  
p r o c e s s  ( g e n e r a l l y  d e s c r i b e d  as ' t w e a t h e r i n g " )  r e d u c e d  t h e  

a t m o s p h e r i c  d e n s i t y  on  Venus  from p e r h a p s  90 times E a r t h ' s  
a t m o s p h e r e  t o  p e r h a p s  o n l y  a b o u t  t h e  same d e n s i t y  a s  E a r t h ' s  

a t m o s p h e r e .  

a r o u n d  20 p e r c e n t  of t h e  a t m o s p h e r e ,  h y d r o d y n a m i c  e s c a p e  ceased 
t o  p u s h  h y d r o g e n  o f f  t h e  p l a n e t ,  a n d  d e s t r o y  i t s  water. 

times less water t h a n  20 p e r c e n t  of a n  e n o r m o u s ,  V e n u s - t y p e ,  
c a r b o n  d i o x i d e  a t m o s p h e r e .  T h i s  means  t h a t  i n  t h e  wet g r e e n h o u s e  
m o d e l  by t h e  time h y d r o d y n a m i c  e s c a p e  had  e n d e d ,  w i t h  i t s  t h i n  
Venus  a tmosphe re ,  n e a r l y  a l l  o f  V e n u s ' s  water was l o s t .  S l o w e r  
h y d r o g e n  e s c a p e  p r o c e s s e s  i n  t h e  s e v e r a l  b i l l i o n  y e a r s  s i n c e  t h e n  
h a v e  r e d u c e d  t h e  p l a n e t ' s  water s t i l l  f u r t h e r  t o  t o d a y ' s  t i n y  
amoun t .  

I n  b o t h  g r e e n h o u s e  t h e o r i e s ,  when water v a p o r  d r o p p e d  t o  

Bu t  20 p e r c e n t  of a t h i n  E a r t h - s i z e  a t m o s p h e r e  is  a b o u t  100  

Most s c i e n t i s t s  b e l i e v e  Venus  o r i g i n a l l y  h a d  water b e c a u s e  
E a r t h  and  Mars h a v e  a b u n d a n t  water. (Mars' water is f r o z e n . )  
F o r m a t i o n  c o n d i t i o n s  of a l l  t h r e e  p l a n e t s  were s imilar .  The  
b u i l d i n g  b l o c k s  of  a l l  t h ree  were d u s t  a n d  i ce  g r a i n s  c i r c u l a t i n g  
f r e e l y  i n  t h e  i n t e r s t e l l a r  gas c l o u d  t h a t  formed t h e  s o l a r  
s y s t e m .  T h e s e  p r i m o r d i a l  mater ia ls  are b e l i e v e d  t o  h a v e  b e e n  
r e a s o n a b l y  w e l l  mixed  i n  a v e r y  w i d e  i n n e r - p l a n e t  r e g i o n .  

T h e  P i o n e e r  p r o b e s  showed t h a t  t o d a y ' s  t o t a l l y  d r i e d  o u t  
Venus  h a s  o n l y  a t i n y  q u a n t i t y  o f  water. Venus  h a s  o n l y  a 
h u n d r e d  t h o u s a n d t h  as  much water as t h e  E a r t h .  

K a s t i n g ' s  "wet g r e e n h o u s e "  w i t h  o c e a n s  h e l p s  c lear  up 
a n o t h e r  Venus  m y s t e r y .  If most of  t h e  p l a n e t ' s  water s p l i t  i n t o  

-more- 
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hydrogen and oxygen, and all the hydrogen blew away to space, 
where is the oxygen that was left behind? The four Pioneer probe 
craft didn't find it in the atmosphere. 

locked up in the planet's crust. It has combined into such 
oxygen-rich minerals as hematite and magnetite. 

However, to get the crust to lock up this much oxygen, an 
efficient mechanism for remixing the planet's surface rocks is 
required. A few hundred million years of precipitation, erosion, 
and weathering produced by Venusian oceans may well be this 
mechanism. 

Many scientists believe that much of the missing oxygen is 

Says Kasting, "if you assume that oxygen was removed from 
Venus's atmosphere by erosion and weathering at a rate comparable 
to present weathering rates on Earth, you can start out with 
Venusian oceans about a tenth of the total volume o f  Earth's.'' 

More recent work by Dr. Kevin Zahnle at NASA-Ames suggests 
that even larger oceans are possible. If the hydrodynamic escape 
was vigorous enough -- due to enhanced ultraviolet heating from a 
magnetically active young Sun -- much leftover oxygen may have 
been dragged into space with the hydrogen. Then no trace of the 
original water would remain, and Earth-sized oceans are easier to 
explain. 

If Venus had oceans for several hundred million years, even 
at near boiling temperatures much of the time, there is a chance 
that life could have arisen. 

too hot," says Kasting. 

because of the greenhouse effect of a dense carbon dioxide 
atmosphere just like Venus's. It would be premature to rule out 
the possibility that life arose on Venus when we know s o  little 
about its origin here." 

"Most researchers would probably say these temperatures were 

"But early Earth may also have been hot when life began 

December 16, 1987 
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NOTE T O  EDITORS 

A new h i s t o r y  o f  Venus s u g g e s t s  t h a t  t h e  e a r l y  p l a n e t  had 
o c e a n s  f o r  m i l l i o n s  o f  y e a r s ,  s o m e t h i n g  l i k e  E a r t h  -- and t h a t  

p a r a d o x i c a l l y  t hese  same e a r l y  o c e a n s  e x p l a i n  t h e  t o t a l  lack o f  
water on t h e  p l a n e t  t o d a y .  

"wet g r e e n h o u s e  t h e o r y "  o f  t h e  p l a n e t ' s  e v o l u t i o n  -- a change  
from a runaway g r e e n h o u s e  e x p l a n a t i o n  f o r  Venus.  

The h i s t o r i e s  o f  Venus and E a r t h  are  v e r y  d i f f e r e n t ,  and 

The new h i s t o r y  o f  E a r t h ' s  t w i n  p l a n e t  is based  on t h e  new 

o n l y  g e n e r a l  l e s s o n s  f o r  E a r t h  c a n  be l e a r n e d  from s t u d y i n g  
Venus.  However, E a r t h  c u r r e n t l y  h a s  a g r e e n h o u s e  e f f e c t  due  t o  
t h e  b u r n i n g  o f  f o s s i l  f u e l s  and many s c i e n t i s t s  e x p e c t  t h i s  t o  
warm t h e  climate and c a u s e  m e l t i n g  o f  p o l a r  i ce  c a p s  o v e r  t h e  

n e x t  hundred  y e a r s .  

b r i e f i n g  on t h e  new I t w e t  g r e e n h o u s e  t h e o r y "  f o r  Venus a t  1 O : O O  

a.m. on Tuesday ,  December 22. 
A t e l e v i s i o n  n e w s c l i p  and  p h o t o g r a p h s  of t h e  p l a n e t  w i l l  be  

a v a i l a b l e .  R e p o r t e r s  p l a n n i n g  t o  a t t e n d  s h o u l d  come t o  t h e  A m e s  
R e c e p t i o n  C e n t e r  a t  M o f f e t t  F i e l d  and  w i l l  be  d i r e c t e d  from 
t h e r e .  

NASA-Ames R e s e a r c h  C e n t e r ' s  s c i e n t i s t s  w i l l  h o l d  a news 

December 1 6 ,  1987 
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For Release: 
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June 17, 1987 

The world's largest wind tunnel reopens today at NASA's Ames 
Research Center, Mountain View, Calif., with greatly increased 
test capabilities after undergoing major modifications. 

its test chamber, the tunnel was constructed in 1944 and has been 
used to test most of the nation's important aircraft for the last 
40 years. The 40-by-80 is large enough to test many full-scale 
aircraft, hence eliminating some of the uncertainities of scale 
model testing. 

Called the 40-By-80-Foot Wind Tunnel reflecting the size of 

Before modification, the big tunnel was-powered by six 
6,000-horsepower electric motors which generated airspeeds up to 
230 mph. It now has six 22,500-horsepower motors. This 
additional power increases the tunnel's drive power from 36,000 
to 135,000 horsepower and has pushed its top test speed from 230 
mph to 345 mph. 

The tunnel has been important in full-scale testina of 
civilian and military aircraft, including concepts such-as 
advanced fighters, supersonic and subsonic transport aircraft, 
vertical and short takeoff and landing aircraft and rotary wing 
craft 

larqest earner of foreign exchanqe for the United States with the 
The overseas sales of these U.S. aircraft has long been the 

exception of agriculture. The major improvements in this unique 
national facility, therefore, are important to both the industry 
and the country. 

- more - 
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Today, the first phase of the National Full-scale 
Aerodynamics Complex (NFAC), the modified 40-By-80-Foot Wind 
Tunnel, is ready for research operation. The second phase, which 
includes the new "straight through" leg with its 80-by-120-foot 
test section, is expected to be complete in late 1987. 

Modifications to the improved 40-by-80 include the 
following: 1) introduction of a 6-inch acoustic liner in the 
test section to reduce noise and aid in acoustic testing of 
rlellcupLers; L I  duT;uIIiaLea ran arive ana moae+ supporc controis to 
increase test productivity; 3 )  upgraded data acquisition system 
with an increased number of data collection channels; 4) new 
electronic model force measurement system ta-provide more 
reliable measurements of overall aerodynamic forces; 5) a new air 
exchanger that releases hot air from the tunnel circuit and 
brings in cool air, allowing the tunnel to operate for longer 

reauired drive Dower and maintain hiah test section flow aualitv. periods of time; and 6) new corner flow turning vanes to reduce I 

Construction of the 40-by-80 was completed early this 
year. 
now complete and test section flow calibration is ih progress. 

Extensive testing through the full operational envelop are 

The repowered tunnel will operate much as it has since 1944 
with air being driven around a closed loop through the 40-by-80- 
foot test section, but at the higher top speed of 345 mph. 

The facility will be important in low-speed testing of 
aircraft with engines running. Since all aircraft must pass 
through this speed range during takeoff and landing, the tunnel 
promises to be as useful in major projects of the future as it 
has been for the last 40 years. 

Results of such tests then can be used in an attempt to 
reduce aircraft noise during takeoff and landing, develop high- 
lift systems to reduce takeoff and landing distance and improve 
airplane flight performance in congested terminal areas. With 
the increase in size and speed of vertical lift vehicles, such as 
helicopters and other aircraft developments, a more extensive 
research facility than even the improved 40-by-80 was necessary. 

To meet this need, the closed-loop 40-by-80-foot tunnel has 
been converted to two tunnels which share a common drive 
system. A second "straight through" structure with a test 
section of 80-by-120 feet has been added to the old 40-by-80. 

- more - 
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The overall renovation project is known as the National 
Full-scale Aerodynamics Complex (NFAC). The complex includes the 
Outdoor Aerodynamics Research Facility, a pretest station prior 
to 40-by-80 aircraft testing. Total cost of modifvying and 
constructing these new facilities will be $122.5 million. 

During NEAC development testing in December 1982, the 
slippage of a mechanical linkage in a vane set resulted in 
extensive damage to the facility, delaying completion. The 
damage has been repaired and the redesigned facility, resulting 
from the accident, will make the NFAC more productive and 
efficient than before. 

NFAC's second phase, the new 600-foot long structure with a 
test section 80-by-120 feet in cross section, will receive air 
through an intake 360 feet wide and 130 feet high. Air traveling 
at 115 mph will pass through the test section and drive system 
and be released through vanes located in the south wall of the 
40-by-80-foot facility. 

The two tunnels cannot be operated simultaneously since both 
share a common drive system. However, there is full access to 
the 80-by-120-foot test section during closed-circuit operation 
allowing for model preparation and checkout there prior to tunnel 
testing. 

- end - 

This release and other NASA information is available 
electronically through ITT Dialcom. For access to NASA News 
through this system, contact Jim Hawley, ITT.Dialcom, Inc. at 
202/488-0550. 

A photograph to illustrate this news release will be 
distributed without charge to media representatives. The 
photograph may be obtained by writing or calling: 

Broadcast and Audio/Visual Branch, LM 
NASA Headquarters, Washington, D.COr 20546 

(Phone: 202/453-8383) 
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NEW A L L - H A R D  SPACESUIT DEVELOPED FOR U.S. SPACE STATION 
An a d v a n c e d  s p a c e s u i t ,  i n t e n d e d  f o r  u s e  on  t h e  U.S. S p a c e  

S t a t i o n  p r o g r a m ,  h a s  b e e n  d e v e l o p e d  a t  NASA's Ames R e s e a r c h  
C e n t e r  i n  M o u n t a i n  V i e w ,  C a l i f .  The s p a c e s u i t ,  known a s  t h e  A X -  
5 ,  is d e s i g n e d  f o r  r o u t i n e ,  d a i l y  space o p e r a t i o n s  -- f a r  more 
u s e  t h a n  p r e v i o u s  s p a c e s u i t s .  

The  AX-5 i s  made o f  a luminum,  a n d  c o n t a i n s  no  f a b r i c  o r  s o f t  
p a r t s .  The s u i t  w i l l  p r o v i d e  e x t r e m e l y  h i g h  r e l i a b i l i t y ,  w i l l  

v a s t l y  r e d u c e  m a i n t e n a n c e ,  and  w i l l  e n h a n c e  m o b i l i t y  and  
c o m f o r t .  I t  c a n  o p e r a t e  a t  up t o  n o r m a l  a t m o s p h e r i c  p r e s s u r e ,  
and  w i l l  s h i e l d  a g a i n s t  r a d i a t i o n  and  i m p a c t  f r o m  small 
m e t e o r i t e s  a n d  space d e b r i s .  

The AX-5 was d e s i g n e d  t o  meet t h e  s p e c i f i c a t i o n s  o f  t h e  U.S. 

S p a c e  S t a t i o n ,  b u t  i t  c a n  b e  m o d i f i e d  f o r  u s e  on o t h e r  E a r t h -  

o r b i t i n g  m i s s i o n s  o r  f o r  i n t e r p l a n e t a r y  m i s s i o n s ,  s u c h  a s  a t r i p  

t o  Flars. The  s u i t  was d e v e l o p e d  a t  N A S A - A m e s  by  s p a c e s u i t  
d e s i g n e r  H u b e r t  C. l lVicll V y k u k a l .  I t  is o n e  o f  two s p a c e s u i t  
d e s i g n s  w h i c h  a re  b e i n g  c o n s i d e r e d  f o r  u s e  on t h e  S p a c e  
S t a t i o n .  The  AX-5 d e p a r t s  r a d i c a l l y  f rom o t h e r  s p a c e s u i t s  i n  
b e i n g  c o n s t r u c t e d  c o m p l e t e l y  o f  h a r d  m a t e r i a l .  "The h a r d  s u i t  
w i l l  e n a b l e  u s  t o  u s e  c u r r e n t  a e r o s p a c e  t e c h n i q u e s  a l l  a l o n g  t h e  

way, f rom i n i t i a l  d e s i g n  t e s t s  t o  m a i n t e n a n c e , "  V y k u k a l  s a i d .  
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Because t h e  A X - 5  is made of  s o l i d  metal a n d  h a s  j u s t  15 m a j o r  
p a r t s ,  i t  is  e x p e c t e d  t o  e n h a n c e  r e l i a b i l i t y  a n d  s a f e t y  r e q u i r e d  
f o r  e x t e n s i v e  S p a c e  S t a t i o n  o p e r a t i o n s .  

"The A X - 5  is t h e  most a d v a n c e d  s p a c e s u i t  y e t  d e v e l o p e d , "  
s a i d  C h i e f  o f  A e r o s p a c e  Human F a c t o r s  R e s e a r c h  Dr. David  C.  
N a g e l .  " I n  terms o f  i t s  p o t e n t i a l  f o r  p r o l o n g e d ,  r e p e a t e d  u s e ,  

i t  i s  a r e v o l u t i o n a r y  d e s i g n . "  M o b i l i t y  o f  t h e  A X - 5  is a c h i e v e d  
by a u n i q u e  a r r a n g e m e n t  o f  r o t a r y  b e a r i n g s  a t  t h e  j o i n t s ,  wh ich  
a l l o w s  f o r  a n e a r l y  f u l l  r a n g e  of  a s t r o n a u t  m o t i o n .  The e f f o r t  
i n v o l v e d  i n  w o r k i n g  i n  t h e  s u i t  is  m i n i m i z e d  by  t h i s  d e s i g n  
b e c a u s e  t h e  s u i t  m a i n t a i n s  a c o n s t a n t  vo lume a n d ,  h e n c e ,  a 
c o n s t a n t  i n t e r n a l  p r e s s u r e ,  no  matter how i t  is f l e x e d .  

The s u i t  w i l l  b e  a b l e  t o  o p e r a t e  f o r  s e v e r a l  y e a r s  i n  s p a c e  
w i t h  j u s t  m i n i m a l  m a i n t e n a n c e .  B e c a u s e  t h e  A X - 5  is  m o d u l a r ,  a n y  
o n e  p a r t  wh ich  n e e d s  t o  b e  s e r v i c e d  c a n  e a s i l y  b e  removed a n d  
replaced o n - b o a r d  t h e  S p a c e  S t a t i o n .  The c u r r e n t  o p e r a t i o n a l  
s u i t  r e q u i r e s  a major o v e r h a u l  on E a r t h  a f t e r  e v e r y  m i s s i o n  a n d  
30 t o  50 h o u r s  o f  u s e .  

D u r i n g  t h e  p a s t  t h r e e  m o n t h s ,  i n  t h e  f i r s t  o f  a y e a r - l o n g  
s e r i e s  of  s t u d i e s ,  t h e  s p a c e s u i t  h a s  been  t e s t e d  by i m m e r s i o n  i n  
water t o  s i m u l a t e  w e i g h t l e s s n e s s  a t  Ames' N e u t r a l  Buoyancy  Test  
F a c i l i t y .  NASA a s t r o n a u t s  w i l l  c o n t i n u e  these s t u d i e s  i n  a n  
e x t e n s i v e  s e r i e s  of' tes ts  w h i c h  will b e g i n  i n  e a r l y  1988 a t  
N A S A ' s  Lyndon B. J o h n s o n  S p a c e  C e n t e r  Weight less  E n v i r o n m e n t  Test  
F a c i l i t y ,  l o c a t e d  n e a r  H o u s t o n ,  Texas. The a s t r o n a u t s  w i l l  
e v a l u a t e  t h e  s u i t ' s  comfor t ,  m o b i l i t y ,  a n d  p e r f o r m a n c e  i n  
s i m u l a t e d  s p a c e  m i s s i o n s .  

S i n c e  t h e  h a r d  m a t e r i a l  t h a t  t h e  s u i t  is made from is  d e n s e ,  
i t  w i l l  p r o v i d e  a n  e f f e c t i v e  s h i e l d  a g a i n s t  r a d i a t i o n ,  w h i l e  
m i n i m i z i n g  b u l k .  The  h a r d  s t r u c t u r e  w i l l  a l s o  p r o v i d e  p r o t e c t i o n  
a g a i n s t  i m p a c t  from m i c r o m e t e o r o i d s  a n d  human-made l l s p a c e  j u n k , "  
f l o a t i n g  i n  E a r t h  o r b i t .  

The s p a c e s u i t  w i l l  b e  coa ted  w i t h  a m i c r o s c o p i c a l l y - t h i n  
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o u t e r  l a y e r ,  wh ich  may b e  p u r e  g o l d  o r  a luminum,  t o  p r o t e c t  
a g a i n s t  c o r r o s i o n  a n d  t o  p r o v i d e  good thermal  i n s u l a t i o n .  ( T h i s  

w i l l  b e  s o  t h i n  t h a t  a n  e n t i r e  s p a c e s u i t  would  r e q u i r e  l e s s  g o l d  
t h a n  a n e c k l a c e . )  I n  t h e  S p a c e  S t a t i o n  e n v i r o n m e n t ,  t h e  suit may 

b e  e x p o s e d  t o  c o r r o s i v e ,  t o x i c  f u e l s  s u c h  a s  h y d r a z i n e ,  as w e l l  
a s  t o  a m b i e n t  a t o m i c  oxygen  i n  space ,  w h i c h  is h i g h l y  r e a c t i v e .  
G o l d ,  o n e  o f  t h e  mos t  i n e r t  e l e m e n t s  known, c a n  t o l e r a t e  t h e s e  
s u b s t a n c e s .  

The c o a t i n g s  w i l l  a l s o  p r o t e c t  a g a i n s t  t h e  s e v e r e  thermal 
e n v i r o n m e n t  o f  s p a c e .  S p a c e s u i t s  mus t  b e  b u i l t  t o  w i t h s t a n d  
enormous  t e m p e r a t u r e  f l u c t u a t i o n .  I n  E a r t h  o r b i t  a n d  w i t h o u t  
p r o t e c t i o n ,  t h e  s i d e  o f  t h e  s u i t  f a c i n g  t h e  S u n  may reach s e a r i n g  
400 d e g r e e  F t e m p e r a t u r e s ,  w h i l e  t h e  o t h e r  s i d e ,  f a c i n g  d e e p  

s p a c e ,  c o u l d  g e t  a s  c o l d  a s  -250 d e g r e e s  F .  

s p a c e s u i t  p r o t o t y p e ,  t h e  AX-5 c a n  o p e r a t e  a t  up n o r m a l  E a r t h  
a t m o s p h e r i c  p r e s s u r e  o f  1 4 . 7  p o u n d s  p e r  s q u a r e  i n c h  ( p s i ) .  

C u r r e n t  S p a c e  S t a t i o n  g u i d e l i n e s  c a l l  f o r  a l o w e r  p r e s s u r e  o f  8 . 3  
p s i  t o  b e  u s e d  t o  a l l o w  g r e a t e r  m o b i l i t y  f o r  t h e  h a n d s .  S u i t a b l e  
g l o v e s  t h a t  c a n  a l low o p e r a t i o n s  a t  p r e s s u r e s  a b o v e  4 .3  p s i  h a v e  
y e t  t o  b e  d e v e l o p e d .  

l e g s  p u t  i n  f i r s t ,  f o l l o w e d  by t h e  u p p e r  p a r t  o f  t h e  b o d y .  
P u t t i n g  on o r  t a k i n g  o f f  t h e  s u i t  t a k e s  o n l y  a few s e c o n d s ,  
compared t o  s e v e r a l  m i n u t e s  f o r  t h e  c u r r e n t  space s h u t t l e  s u i t .  
The A X - 5  h a s  j o i n t s  p e r m i t t i n g  movement a t  t h e  s h o u l d e r ,  e lbow,  
h i p ,  k n e e ,  a n d  a n k l e .  Be tween  t h e  j o i n t s ,  r i n g s  o f  v a r i o u s  s i z e s  
c a n  b e  a d d e d ,  a l l o w i n g  t h e  s u i t  t o  f i t  p e o p l e  r a n g i n g  from 4 f e e t  
10 i n c h e s  t o  7 f e e t  i n  h e i g h t .  The s u i t  h a s  a 1 3 - i n c h  d i a m e t e r  
helmet,  a l l o w i n g  wearers t o  t u r n  t h e i r  h e a d s  f o r  a w i d e  f i e l d  o f  
v i e w .  

L i k e  i t s  predecessor  t h e  A X - 3 ,  t h e  f i r s t  h i g h - p r e s s u r e  

The  s u i t  i s  e n t e r e d  t h r o u g h  a h a t c h  i n  t h e  r e a r ,  w i t h  t h e  

L i k e  o t h e r  a d v a n c e d  s p a c e s u i t s ,  w h i c h  o p e r a t e  a t  3 .3  p s i  a n d  
a b o v e ,  t h e  AX-5 e l i m i n a t e s  t h e  b r e a t h i n g  o f  p u r e  o x y g e n  t o  a d a p t  

-more- 
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t h e  body b e f o r e  e n t e r i n g  a l o w - p r e s s u r e  e n v i r o n m e n t .  P re -  

b r e a t h i n g ,  which  c a n  t a k e  up t o  f i v e  h o u r s  w i t h  l o w - p r e s s u r e  
s u i t s ,  p r e v e n t s  t h e  b e n d s ,  a s e r i o u s  c o n d i t i o n  i n  wh ich  d i s s o l v e d  
n i t r o g e n  i n  t h e  b l o o d  b u b b l e s  o u t  a t  low p r e s s u r e .  

A s  i n  a l l  NASA s p a c e s u i t s  s i n c e  A p o l l o ,  t he rma l  c o n t r o l  o f  

t h e  A X - 5  w i l l  b e  m a i n t a i n e d  by  a s e p a r a t e  b a c k p a c k  wh ich  c o n t r o l s  
a l i q u i d  c o o l a n t  g a r m e n t ,  a n e t w o r k  o f  f i n e  t u b e s  o f  f l o w i n g  
water worn b e n e a t h  t h e  s p a c e s u i t .  The b a c k p a c k  also s u p p l i e s  

gases f o r  b r e a t h i n g ,  and c leanses  t h e  a i r  of  exhaled carbon 
d i o x i d e  and m o i s t u r e .  

t h e  A X - 5  from Ames R e s e a r c h  C e n t e r  ( 4 1 5 / 6 9 4 - 5 0 9 1 ) ) .  
(News r e p r e s e n t a t i v e s  may o b t a i n  p h o t o s  a n d  v i d e o t a p e s  o f  

J a n u a r y  4 ,  1988 
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G A L I L E O  PROBE T R E P A R E D  FOR LONGER LIFE 
Work t o  p r e p a r e  t h e  G a l i l e o  S p a c e  P r o b e  f o r  a l o n g e r  

l i f e t i m e  t h a n  i n i t i a l l y  p l a n n e d  i s  unde rway  a t  NASA's Ames 
R e s e a r c h  C e n t e r  ( A R C ) ,  M o u n t a i n  V i e w ,  C a l i f . ,  a n d  Hughes  
A i r c r a f t ,  El S e g u n d o ,  C a l i f . .  The P r o b e  i s  s c h e d u l e d  t o  e n t e r  
J u p i t e r ' s  " b r i l l i a n t l y - c o l o r e d "  c l o u d  b a n k s  i n  l a t e  1 9 9 5 ,  
becoming  t h e  f i r s t  s p a c e c r a f t  e v e r  t o  e n t e r  t h e  a t m o s p h e r e  o f  
.aip+e- p l a n e t .  

P r o b e ' s  m a j o r  o p e r a t i n g  s u b s y s t e m s  w i l l  b e g i n  i n  December.  The 
P r o b e  now is b e i n g  reassembled and  r e f u r b i s h e d  a t  H u g h e s ,  a f t e r  
r e t u r n  f rom s t o r a g e  a t  NASA's J e t  P r o p u l s i o n  L a b o r a t o r y  ( J P L ) ,  
P a s a d e n a ,  C a l i f . ,  i n  S e p t e m b e r .  

A 0 6 - 4  

Age a s s e s s m e n t  s t u d i e s  h a v e  b e e n  c o m p l e t e d  and  t e s t s  o f  t h e  

S e v e r a l  o f  t h e  P r o b e ' s  c o m p o n e n t s  w i l l  n e e d  t o  b e  r e b u i l t  t o  
c o u n t e r  p o t e n t i a l  p r o b l e m s  d u e  t o  a g i n g .  P a r t s  t o  b e  r e b u i l t  
i n c l u d e :  t h e  p a r a c h u t e  wh ich  w i l l  s l o w  t h e  P r o b e  as  i t  d e s c e n d s  
t h r o u g h  J u p i t e r ' s  a t m o s p h e r e ;  t h e  l i t h i u m  s u l f u r  d i o x i d e  
b a t t e r i e s ;  t h e  m o r t a r  c a r t r i d g e ,  w h i c h  d e p l o y s  t h e  p i l o t  
p a r a c h u t e ;  and  t h e  p y r o t e c h n i c  p r e s s u r e  c a r t r i d g e s ,  u s e d  as c a b l e  
c u t t e r s  and  s e p a r a t i o n  n u t s ,  t o  h e l p  s e p a r a t e  t h e  P r o b e  f rom t h e  
o r b i t e r .  The c o s t  o f  r e p l a c i n g  t h e s e  p a r t s  w i l l  b e  r o u g h l y  $1.5 
m i l l i o n ,  a c c o r d i n g  t o  P r o b e  manage r  Benny C h i n  o f  A R C .  
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F o u r  o f  t h e  P r o b e ' s  s i x  s c i e n t i f i c  i n s t r u m e n t s  h a v e  b e e n  

c h e c k e d  a n d  f o u n d  f l i g h t w o r t h y .  A f i f t h  i n s t r u m e n t  i s  u n d e r  
rev iew,  and a s i x t h  i n s t r u m e n t ,  t h e  n e t  f l u x  r a d i o m e t e r ,  wh ich  

w i l l  m e a s u r e  e n e r g y  b e i n g  r a d i a t e d  by  J u p i t e r  a n d  t h e  S u n ,  is 
b e i n g  r e f i n e d  t o  a c h i e v e  g r e a t e r  p r e c i s i o n .  

t e s t s .  They a r e  t h e  t e l e m e t r y  a n d  command s y s t e m ,  w h i c h  

p r o c e s s e s  d a t a  a n d  c o n t r o l s  t h e  s p a c e c r a f t ;  t h e  power  s y s t e m ;  a n d  
t h e  r a d i o  t r a n s m i t t e r  s y s t e m .  

Three  m a j o r  s y s t e m s  w i l l  u n d e r g o  d e t a i l e d  p e r f o r m a n c e  

B e c a u s e  t h e  G a l i l e o  m i s s i o n  has b e e n  d e l a y e d  s e v e r a l  t imes 
a s  d i f f e r e n t  l a u n c h  v e h i c l e s  a n d  m i s s i o n  p l a n s  h a v e  b e e n  
C o n s i d e r e d ,  t h e  s p a c e c r a f t  w i l l  b e  8 - y e a r s - o l d  a t  l a u n c h  i n  
1989 .  Ch in  commented,  "With each d e l a y ,  t h e  r i s k s  o f  t h e  P r o b e  
n o t  c o m p l e t i n g  i t s  m i s s i o n  a r e  somewhat  g r e a t e r  b e c a u s e  o f  t h e  
a g i n g  o f  p a r t s .  However ,  we f re  c o n f i d e n t  t h a t  we're m i n i m i z i n g  
t h a t  r i s k  a s  much as  p o s s i b l e  t h r o u g h  o u r  a g e  a s s e s s m e n t  a n d  
t e s t i n g  p r o c e d u r e s . "  

Launch  o f  t h e  G a l i l e o  P r o b e  a n d  O r b i t e r  i s  now s c h e d u l e d  f o r  
O c t o b e r  1989 .  G a l i l e o  w i l l  f o l l o w  a complex  new f l i g h t  p a t h  t o  
J u p i t e r  t o  c o m p e n s a t e  f o r  l a u n c h  f rom a l e s s  p o w e r f u l  u p p e r - s t a g e  
r o c k e t  t h a n  h a d  e a r l i e r  b e e n  p l a n n e d .  T h e  C e n t a u r  l i q u i d - f u e l e d ,  
u p p e r - s t a g e  r o c k e t  p r o g r a m  was c a n c e l e d  f o r  s a f e t y  r e a s o n s  a f t e r  
t h e  s h u t t l e  a c c i d e n t .  G a l i l e o  w i l l  now u s e  t h e  U.S. i n e r t i a l  
u p p e r - s t a g e  r o c k e t .  

Assist t r a j e c t o r y ,  c a l l s  f o r  G a l i l e o  t o  t ake  t h r e e  e n e r g y -  
b o o s t i n g  g r a v i t y  assists i n  t h e  i n n e r  so l a r  s y s t e m .  F i r s t ,  
G a l i l e o  w i l l  s w i n g  i n  t o  Venus  i n  Feb .  1 9 9 0 ,  t o  p i c k  up e n e r g y  
f rom Venus '  g r a v i t a t i o n a l  f i e l d .  The s p a c e c r a f t  w i l l  t h e n  r e t u r n  
b a c k  t o  E a r t h ,  where  it w i l l  p i c k  up  g r a v i t a t i o n a l  e n e r g y  and  
c i r c l e  t h e  s u n .  
b e f o r e  e m b a r k i n g  on i t s  f i n a l ,  n o n - s t o p  t r a j e c t o r y  t o  J u p i t e r  i n  
1 9 9 2 *  

miles o f  J u p i t e r  by t h e  G a l i l e o  O r b i t e r .  

The new f l i g h t  p l a n ,  known as  t h e  Venus-Earth-Earth-Gravity- 

I t  w i l l  r e t u r n  t o  E a r t h  f o r  a s e c o n d  a s s i s t  

T h e  G a l i l e O  P robe  w i l l  b e  c a r r i e d  t o  w i t h i n  48,000,ooo 

- .  more - 
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GJhen G a l i l e o  n e a r s  V e n u s ,  i t  w i l l  b e  e x p o s e d  t o  g r e a t e r  

s o l a r  h e a t i n g  t h a n  e x p e c t e d  b y  e a r l i e r  f l i g h t  p l a n s .  A d d i t i o n a l  
i n s u l a t i o n  is n o t  n e e d e d ,  b e c a u s e  m i s s i o n  e x p e r t s  w i l l  k e e p  
G a l i l e o  p o i n t e d  c o n t i n u o u s l y  t o w a r d  t h e  S u n  w h i l e  i n  t h e  i n n e r  
s o l a r  s y s t e m .  The P r o b e ,  l o c a t e d  i n  t h e  r e a r  o f  t h e  O r b i t e r ,  

will r e m a i n  i n  t h e  s h a d e  t h r o u g h o u t  t h i s  p h a s e  o f  t h e  m i s s i o n ,  
and  w i l l  s t a y  r e l a t i v e l y  c o o l .  The O r b i t e r  i s  now u n d e r g o i n g  
e x t e n s i v e  m o d i f i c a t i o n  a t  J P L  t o  g a i n  a d d i t i o n a l  t h e r m a l  
p r o t e c t i o n .  Only  t h e  P r o b e ' s  l i n k  a n t e n n a ,  wh ich  i s  l o c a t e d  on 
t h e  O r b i t e r ,  w i l l  n e e d  t o  b e  i n s u l a t e d .  

The P r o b e  h a s  b e e n  d e s i g n e d  t o  w i t h s t a n d  e x t r e m e l y  d i f f i c u l t  
e n t r y  c o n d i t i o n s  a t  J u p i t e r .  I t  w i l l  slam i n t o  J u p i t e r ' s  
a t m o s p h e r e  a t  1 0 0 , 0 0 0  miles  p e r  h o u r .  D e c e l e r a t i o n  t o  Mach 1 
w i l l  t a k e  l e s s  t h a n  2 m i n u t e s ,  c a u s i n g  i n e r t i a l  f o r c e s ,  a t  
maximum d e c e l e r a t i o n ,  t o  r e a c h  up t o  350 t imes E a r t h ' s  g r a v i t y .  
The b u i l d - u p  o f  h e a t  i n  t h e  g a s e s ,  i n  f r o n t  o f  t h e  p r o b e  n o s e  
c o n e ,  w i l l  b e  as i n t e n s e  as a n u c l e a r  e x p l o s i o n .  

Af t e r  i t s  f i e r y  e n t r y ,  t h e  P r o b e  w i l l  d e s c e n d  150 mi l e s  
t h r o u g h  J u p i t e r ' s  ma in  c l o u d  l a y e r s ,  g e n e r a t i n g  d a t a  on t h e  
p l a n e t ' s  chemical  c o m p o s i t i o n ,  t u r b u l e n t  w i n d s ,  a t m o s p h e r i c  
s t r u c t u r e ,  l i g h t n i n g  a n d  h e a t  f l u x .  F o r  most o f  t h i s  p e r i o d ,  t h e  
P r o b e  w i l l  o p e r a t e  i n  a r e l a t i v e l y  b e n i g n  e n v i r o n m e n t ,  immersed  

i n  g a s e s  a t  o r  b e l o w  room t e m p e r a t u r e .  
P r e s s u r e s  w i l l  r e a c h  15-20 t imes E a r t h ' s  sea  l e v e l  p r e s s u r e  

b y  t h e  end  o f  t h e  75 m i n u t e  p r o b e  m i s s i o n .  E v e n t u a l l y  p r e s s u r e  
w i l l  c r u s h  t h e  c r a f t .  

The p r o b e  w i l l  s e p a r a t e  f r o m  t h e  o r b i t e r  150 d a y s  b e f o r e  t h e  
P r o b e ' s  e n t r y .  The o r b i t e r  will c o n t i n u e  t o  f u n c t i o n  f o r  2 2  

m o n t h s ,  o r b i t i n g  J u p i t e r  a t  l e a s t  t e n  t imes and  c l o s e l y  s t u d y i n g  
t h e  g i a n t  p l a n e t ,  i t s  m a j o r  s a t e l l i t e s  a n d  l a r g e  m a g n e t o s p h e r e .  

-end-  
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T = 0: MORTAR FIRED, PILOT 
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T + 1.75 S: MAIN CHUTE 
FULLY DEPLOYED 

T + 1.25 S: AFT COVER 
SEPARATED 

Deceleration Module Staging Sequence 

T + 1.5 S: MAIN CHUTE 
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NASA SUPERCOMPUTER STUDIES AIRCRAFT C O N T R O L  P H E N O M E N O N  

U s i n g  NASA's new s u p e r c o m p u t e r  s y s t e m  c a l l e d  t h e  N u m e r i c a l  
A e r o d y n a m i c s  S i m u l a t i o n  F a c i l i t y ,  a r e s e a r c h e r  h a s  made by  f a r  
t h e  mos t  i n - d e p t h  a n a l y s i s  t o  da t e  o f  v o r t e x  b r e a k d o w n ,  a complex  
phenomenon which  c a n  c a u s e  l o s s  o f  l i f t  a n d  c o n t r o l  f o r  h i g h -  
p e r f o r m a n c e  a i r c r a f t .  

A c o m p u t e r  model ,  d e v e l o p e d  by D r .  Kozo F u j i i ,  a research  
f e l l o w  a t  N A S A ' s  Ames R e s e a r c h  C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  
s i m u l a t e s  t h e  a i r  f l o w  f i e l d  p h y s i c s  a s s o c i a t e d  w i t h  v o r t e x  
b reakdown a n d  p r o v i d e s  new i n s i g h t s  i n t o  i t s  c a u s e s .  V o r t e x  
b reakdown is d i f f i c u l t  t o  s t u d y  e x p e r i m e n t a l l y  a n d  h a s  r e m a i n e d  

p o o r l y  u n d e r s t o o d .  
Above t h e  u p p e r  a i r c r a f t  wing  s u r f a c e s ,  v o r t i c e s  o f  

s w i r l i n g ,  l o w - p r e s s u r e  a i r  f low c r e a t e  i n c r e a s e d  l i f t  f o r  
f i g h t e r - t y p e  a i r c r a f t .  W i t h  t h e  a i r c r a f t ' s  n o s e  p i t c h e d  up a t  a 
h i g h  a n g l e  t o  i t s  f l i g h t  p a t h ,  t h e s e  v o r t i c e s  c a n  b u r s t ,  c a u s i n g  
a l o s s  o f  a e r o d y n a m i c  l i f t .  Once t h i s  b r e a k d o w n  o c c u r s ,  a i r  f l o w  
may become a s y m m e t r i c ,  w h i c h  c a n  lead t o  l o s s  o f  a i r c r a f t  
c o n t r o l ,  s e n d i n g  it i n t o  a r o l l .  

w i l l  l e a d  t o  g r e a t e r  m a n e u v e r a b i l i t y  a n d  s a f e t y  f o r  h i g h -  
p e r f o r m a n c e  a i r c r a f t .  The A m e s  work a l s o  may b e  u s e f u l  i n  o t h e r  
f i e l d s  i n v o l v i n g  v o r t i c a l  f l o w ,  s u c h  as  w e a t h e r  m o d e l l i n g .  

U n d e r s t a n d i n g  a n d  e v e n t u a l l y  c o n t r o l l i n g  v o r t e x  b reakdown 

- more -. 
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The A m e s  c o m p u t e r  mode l  i s  t h e  f i r s t  c o m p u t a t i o n a l  a n a l y s i s  
t o  p r e d i c t  s p i r a l  b r e a k d o w n ,  t h o u g h t  t o  be t h e  most common t y p e  
o f  b reakdown o v e r  a i r c r a f t  w i n g s .  B u b b l e  b r e a k d o w n ,  t h e  o t h e r  
major t y p e ,  a l s o  is p r e d i c t e d .  

F u j i i ' s  model o f  b reakdown a l s o  is t h e  f i r s t  t o  u t i l i z e  a 
r e a l  wing  c o n f i g u r a t i o n ,  r a the r  t h a n  a s i m p l i f i e d  form. The  

mode l  t r a c k s  v o r t e x  b reakdown on s t r a k e  d e l t a  w i n g s  s u c h  as  t h o s e  
f o u n d  on  F-16 a n d  F-18 a i r c r a f t .  I t  c a n  be a d a p t e d  f o r  use w i t h  

a v a r i e t y  o f  wing  c o n f i g u r a t i o n s .  
The mode l  i s  t h r e e - d i m e n s i o n a l ,  t i m e - a c c u r a t e  a n d  h i g h l y  

d e t a i l e d ,  w i t h  t h e  f l o w  f i e l d  c a l c u l a t e d  a t  8 5 0 , 0 0 0  g r i d  

p o i n t s .  I t  is b a s e d  on  t h e  M a v i e r - S t o k e s  e q u a t i o n s ,  a h i g h l y  
complex  s e t  o f  e q u a t i o n s  d e s c r i b i n g  how f l u i d s  b e h a v e ,  a n d  
r e q u i r e s  2 5  h o u r s  r u n n i n g  time on  a n  a d v a n c e d  s u p e r c o m p u t e r .  

The m o d e l  is a l r e a d y  p r o v i d i n g  c l u e s  t o  t h e  c a u s e s  o f  s p i r a l  
b reakdown.  Under  c e r t a i n  c o n d i t i o n s ,  F u j i i  h a s  f o u n d  t h a t  s p i r a l  
b reakdown occurs  o n l y  when t h e  v o r t e x  b reakdown i n t e r a c t s  w i t h  
t h e  v i s c o u s  l a y e r  on t h e  s u r f a c e  o f  t h e  w i n g ,  s u g g e s t i n g  t h a t  

t h i s  i n t e r a c t i o n  may c a u s e  t h e  b r e a k d o w n .  F u j i i  would  l i k e  t o  
f i n d  someone t o  t e s t  t h i s  e x p e r i m e n t a l l y  t o  c o n f i r m  t h e  f i n d i n g .  

V o r t e x  b reakdown i s  d i f f i c u l t  t o  t e s t  e x p e r i m e n t a l l y  b e c a u s e  
t h e  phenomenon i s  u n s t a b l e ,  c h a n g i n g  r a p i d l y  o v e r  s h o r t  
p e r i o d s .  S i n c e  b reakdown o c c u r s  i n  t h e  f l o w  f i e l d  a b o v e  t h e  wing  
s u r f a c e ,  many e x p e r i m e n t a l  p r o b e s  i n t e r a c t  w i t h  t h e  v o r t e x  f low 
f i e l d ,  d i s t o r t i n g  t h e  m e a s u r e m e n t s .  C o m p u t a t i o n a l  m e t h o d s  p e r m i t  
s t u d y i n g  b reakdown w i t h o u t  d i s t u r b i n g  t h e  f low f i e l d  a n d  a l l o w  
s t u d y  of  many a i r c r a f t  c o n f i g u r a t i o n s  a n d  p a r a m e t e r s  s u c h  a s  Mach 
number a n d  a i r c r a f t ' s  p i t c h  a n g l e  t o  f l i g h t  p a t h .  

A t  p r e s e n t ,  t h e  mode l  is v a l u a b l e  f o r  a n a l y t i c a l  p u r p o s e s ,  b u t  
r e q u i r e s  more r e s o l u t i o n  f o r  d e s i g n  u s e .  One k e y  t o  a c h i e v i n g  
h i g h e r  r e s o l u t i o n  r e s u l t s ,  F u j i i  b e l i e v e s ,  l i e s  i n  u s i n g  a n  e v e n  
f i n e r  g r i d  i n  t h e  c a l c u l a t i o n s  t h a n  t h e  f i n e - m e s h  g r i d  

F u j i i  is  w o r k i n g  now t o  i m p r o v e  t h e  a c c u r a c y  o f  h i s  m o d e l .  

.- more - 
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d i s t r i b u t i o n  now i n  u s e .  However ,  a f i n e r  g r i d  r e q u i r e s  c o s t l y  
a d d i t i o n a l  c o m p u t e r  time a n d  e n o r m o u s  c o m p u t e r  memory, l a r g e r  
t h a n  t h a t  o f  e x i s t i n g  s u p e r c o m p u t e r s .  

A s o l u t i o n  i s  t o  u s e  a z o n a l  m e t h o d ,  wh ich  i n c r e a s e s  t h e  
number o f  g r i d  p o i n t s  i n  s e l e c t e d  a r e a s ,  w h i l e  k e e p i n g  c o m p u t e r  
p r o c e s s i n g  t ime from i n c r e a s i n g .  U s i n g  t h i s  t e c h n i q u e ,  F u j i i  
p l a n s  t o  e x t e n d  t h e  mode l  t o  complex  g e o m e t r i e s  wh ich  would  
i n c l u d e  t h e  f u s e l a g e  a s  wel l  a s  wing  s u r f a c e s .  

s i m u l a t i o n ,  b o t h  a p o w e r f u l  c o m p u t e r  a n d  a n  e f f i c i e n t  
c o m p u t a t i o n a l  method were n e e d e d .  Dr. F u j i i ' s  c o m p u t a t i o n  o f  
v o r t i c a l  f l o w s  over  a s t r a k e - d e l t a  wing  were c a r r i e d  o u t  on two 
s u p e r c o m p u t e r s ,  t h e  Cray-2  a t  t h e  Ames R e s e a r c h  C e n t e r  N u m e r i c a l  
A e r o d y n a m i c s  S i m u l a t i o n  F a c i l i t y  a n d  t h e  Amdahl  1200 a t  t h e  

Amdahl C o r p o r a t i o n .  

To o b t a i n  t h e  n e c e s s a r y  n u m e r i c a l  s o l u t i o n s  f o r  t h e  

To u n d e r s t a n d  t h e  f low i n s i d e  t h e  v o r t e x  b r e a k d o w n ,  two 
d y n a m i c a l  g r a p h i c s  p a c k a g e s ,  d e v e l o p e d  a t  A m e s ,  were u s e d  
e x t e n s i v e l y  -- Remote I n t e r a c t i v e  P r o c e s s i n g  ( R I P )  a n d  G r a p h i c s  
A n i m a t i o n  S y s t e m  p a c k a g e s .  The  R I P  p a c k a g e  showed t h e  way i n  
which  t h e  f l o w  is  d i r e c t e d  i n s i d e  t h e  v o r t i c a l  f l o w  r e g i o n .  T h e  

s i z e  a n d  l o c a t i o n  o f  t h e  b r e a k d o w n  were b e t t e r  u n d e r s t o o d  w i t h  

g r a p h i c s  a n i m a t i o n .  The  u s e  o f  b o t h  a g r a p h i c s  w o r k s t a t i o n  a n d  
t h e  dynamic  g r a p h i c s  s o f t w a r e  was v e r y  i m p o r t a n t  i n  e n h a n c i n g  t h e  
u n d e r s t a n d i n g  o f  t h e  computed  f low f i e l d s .  

F e b r u a r y  1 ,  1988 
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HIGH HONOR TO AMES DIRECTOR 
Dr. William F. Ballhaus, Jr., director of NASA's Ames 

Research Center, Mountain View, Calif., was elected February 24 
as a member of the National Academy of Engineering. 

Election to the Academy is one of the highest professional 
distinctions awarded to an engineer. Academy membership honors 
those who have made "(an) important contribution to engineering 
theory and practice, including significant contributions to the 
literature of engineering," o r  those who have demonstrated 
llunusual accomplishment in new and developing fields of 
technology. 

Ballhaus was elected to the Academy for his . . 
imaginative development of computational fluid mechanics design 
methods for aircraft." 

Robert M. White, President of the National Academy of 
Engineering, also announced the election of 84 other engineers to 
membership in the Academy and seven foreign associates, including 
one who was ho'nored posthumously. This brings total U.S. 
membership to 1,417 and the number of foreign associates to 128. 

February 29, 1988 

- -  - -. 
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Q U A D  S C O M P A N Y  SELECTED FOR NASA C O N T R A C T  N E G O T I A T I O N  
NASA's A m e s  Research C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  h a s  

s e l e c t e d  Quad S Company o f  S o l a n o  Beach, C a l i f . ,  f o r  f i n a l  
n e g o t i a t i o n s  l e a d i n g  t o  award  o f  a 5 - y e a r ,  c o s t - p l u s - a w a r d - f e e  
c o n t r a c t  w i t h  a p r o p o s e d  v a l u e  o f  a p p r o x i m a t e l y  $ 3 4 . 7  m i l l i o n .  

t o  b o t h  t h e  A m e s  Research C e n t e r  a n d  Dryden  F l i g h t  Research 
F a c i l i t y ,  E d w a r d s ,  Ca l i f .  The c o n t r a c t o r  w i l l  p e r f o r m  t a s k s  
w i t h i n  l o g i s t i c s ,  t e c h n i c a l  i n f o r m a t i o n ,  e x t e r n a l  a f f a i r s ,  
a c q u i s i t i o n  a n d  human r e s o u r c e s  a reas .  The a n t i c i p a t e d  c o n t r a c t  
s t a r t  d a t e  i s  A p r i l  1 5 .  

f o r  t h e s e  s e r v i c e s .  P r o p o s a l s  were r e c e i v e d  from 1 4  f i r m s  f o r  

t h i s  r e q u i r e m e n t .  

Quad  S Company w i l l  p r o v i d e  a d m i n i s t r a t i v e  s u p p o r t  s e r v i c e s  

The  c o n t r a c t  is  a c o n s o l i d a t i o n  o f  f o u r  e x i s t i n g  c o n t r a c t s  

F e b r u a r y  29,  1988 

- c  - -r  
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A I R B O R N E  O B S E R V A T O R Y  EMBARKS ON SOLAR ECLIPSE 
E X P E D I T I O N  TO STUDY SUN'S MID-ATMOSPHERE 

NASA's C-141 G e r a r d  P .  K u i p e r  A i r b o r n e  O b s e r v a t o r y  w i l l  
l e a v e  NASA A m e s  R e s e a r c h  C e n t e r  March 12  f o r  Guam t o  s t u d y  t h e  
s u n ' s  a t m o s p h e r e  d u r i n g  t h e  t o t a l  s o l a r  e c l i p s e  o f  March 17-18. 

A team of  s e v e n  s c i e n t i s t s  a b o a r d  t h e  K A O  w i l l  make  a f l i g h t  
t h r o u g h  t h e  shadow o f  t h e  moon a s  it moves a c r o s s  t h e  P a c i f i c  
Ocean .  The s c i e n t i s t s  a r e  i n t e r e s t e d  i n  t h e  few s e c o n d s  a t  t h e  
b e g i n n i n g  a n d  e n d  o f  t h e  s o l a r  e c l i p s e  - when t h e  s u n  is  a l m o s t  
c o m p l e t e l y  c o v e r e d  by t h e  moon a n d  when t h e  e d g e  o f  t h e  s o l a r  
d i s k  b e g i n s  t o  r e a p p e a r  f r o m  b e h i n d  t h e  moon. The K u i p e r ,  w i t h  a 
team o f  t w e l v e  f l i g h t  a n d  t e l e s c o p e  c rewmembers ,  w i l l  i n t e r c e p t  
t h e  e c l i p s e ' s  p a t h  a b o u t  s i x  h u n d r e d  mi l e s  n o r t h w e s t  o f  Guam. 

By s t u d y i n g  t h e  s o l a r  a t m o s p h e r e  d u r i n g  t h e  f i r s t  a n d  l a s t  
s t a g e s  o f  c o m p l e t e  o c c u l t a t i o n ,  s c i e n t i s t s  h o p e  t o  d e t e r m i n e  a 
" b r i g h t n e s s  p r o f i l e "  o f  t h e  s o l a r  a t m o s p h e r e .  B r i g h t n e s s  
p r o f i l e s  p r o v i d e  t h e  k e y  f o r  m o d e l i n g  t h e  t e m p e r a t u r e  a n d  h e i g h t  
d i s t r i b u t i o n  o f  t h e  c h r o m o s p h e r e ,  t h e  m i d d l e  p a r t  o f  t h e  s o l a r  
a t m o s p h e r e .  The s t r u c t u r e  a n d  d y n a m i c s  o f  t h e  s u n ' s  c h r o m o s p h e r e  
r e m a i n  u n c l e a r  and  a r e  f u n d a m e n t a l  a r eas  o f  r e s e a r c h  i n  
a s t r o p h y s i c s .  

- more - 
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T h e  3 6 - i n c h  r e f l e c t o r  t e l e s c o p e  a b o a r d  t h e  K u i p e r  w i l l  m a k e  

i n f r a r e d  m e a s u r e m e n t s  a t  t h e  f a r - i n f r a r e d  w a v e l e n g t h s  o f  3 0 ,  5 0 ,  

1 0 0 ,  2 0 0 ,  4 0 0 ,  a n d  800 micrometers. T h i s  is  t h e  f i r s t  a t t e m p t  t o  
s i m u l t a n e o u s l y  record these  w a v e l e n g t h s  from t h e  s u n  on s u c h  a 
n a r r o w l y  d e f i n e d  s p a t i a l  sca le .  S p e c i a l  f i l t e r s  w i l l  b e  u s e d  t o  
a l l o w  t h e  t e l e s c o p e  t o  b e  p o i n t e d  a t  t h e  s u n .  

The s t u d y  o f  t h e  s u n  p r e s e n t s  o p p o r t u n i t i e s  a n d  c o n d i t i o n s  
u n a t t a i n a b l e  i n  a n y  l a b o r a t o r y  s i t u a t i o n .  The s u n  is  o n e  o f  
c o u n t l e s s  b i l l i o n s  o f  ma in  s e q u e n c e  s tars  a n d  e x h i b i t s  a t t r i b u t e s  
common t o  them a l l .  Phenomena similar t o  t h o s e  o c c u r r i n g  i n  t h e  

s u n ' s  a t m o s p h e r e  are a l s o  s e e n  i n  v e r y  young  s ta rs  a n d  i n  older 
s ta rs  r e a c h i n g  - t h e  f i n a l  s tages  o f  t h e i r  l i f e  c y c l e .  By s t u d y i n g  
o u r  home s t a r  i n  d e t a i l  we c a n  f u r t h e r  o u r  u n d e r s t a n d i n g  o f  
s t e l l a r  p r o c e s s e s  i n  g e n e r a l .  

The p r i n c i p a l  i n v e s t i g a t o r  f o r  t h i s  research is  Dr. E r i c  E .  
B e c k l i n  o f  t h e  I n s t i t u t e  f o r  Ast ronomy i n  H o n o l u l u ,  Hawaii. Co- 
i n v e s t i g a t o r s  a re  Drs. Chas .  A .  L i n d s e y  a n d  F r a n k  Q. O r r a l l ,  a l s o  
f rom t h e  I n s t i t u t e  o f  A s t r o n o m y ;  Drs. Michael W .  Werner  a n d  
Thomas L .  R o e l l i g  o f  t h e  A s t r o p h y s i c a l  E x p e r i m e n t s  B r a n c h  a t  NASA 
Ames Research C e n t e r ;  M r .  Greg  Kopp of  S t a n f o r d  U n i v e r s i t y ;  a n d  
Dr. J o h n  T .  J e f f e r i e s  of  t h e  N a t i o n a l  O p t i c a l  As t ronomy 
O b s e r v a t o r i e s .  

The K u i p e r ,  a m o d i f i e d  Lockheed  C-141 j e t  t r a n s p o r t  
a i r c r a f t ,  is  f i t t e d  w i t h  a 3 6 - i n c h  d i a m e t e r  t e l e s c o p e  a n d  f l i e s  
a t  41-45,000 f e e t .  T h i s  l i f t s  it a b o v e  99  p e r c e n t  o f  t h e  E a r t h ' s  

a t m o s p h e r i c  water v a p o r  which a t t e n u a t e s  i n f r a r e d  s i g n a l s .  
Based  a t  a n d  o p e r a t e d  by N A S A  A m e s  R e s e a r c h  C e n t e r  i n  

M o u n t a i n  V i e w ,  C a l i f o r n i a ,  t h e  o b s e r v a t o r y  is  a n a t i o n a l  f a c i l i t y  
a v a i l a b l e  t o  g o v e r n m e n t ,  academic, a n d  p r i v a t e  research 
i n s t i t u t i o n s .  The K A O  i s  u s e d  r e g u l a r l y  f o r  a s t r o n o m i c a l  
o b s e r v a t i o n s  a t  i n f r a r e d  w a v e l e n g t h s  t o  i n v e s t i g a t e  t h e  p l a n e t s  
a n d  s t u d y  s t a r  f o r m a t i o n  a n d  e v o l u t i o n .  

March 4, 1988 



N ! A  News 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field. California 94035 
AC 4 1 5 694 -5091 

C. J .  F e n r i c k  415/694-5091 For Release: 

Release No. 88-09 Immed i a t e 

N O R T H R O P  SERVICES, I N C . ,  SELECTED 
FOR NASA CONTRACT N E G O T I A T I O N  

NASA’s A m e s  Research C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f . ,  h a s  

s e l e c t e d  N o r t h r o p  S e r v i c e s ,  I n c . ,  ( N S I ) ,  o f  S u n n y v a l e ,  C a l i f . ,  
f o r  f i n a l  n e g o t i a t i o n s  l e a d i n g  t o  award o f  a c o s t - p l u s - a w a r d - f e e  
c o n t r a c t  w i t h  a p r o p o s e d  v a l u e ,  i n c l u d i n g  a l l  o p t i o n s ,  o f  
a p p r o x i m a t e l y  $60  m i l l i o n .  

NSI w i l l  p r o v i d e  s u p p o r t  s e r v i c e s  f o r  a i r c r a f t  a n d  f l i g h t  
s i m u l a t o r  m a i n t e n a n c e  a n d  t e c h n i c a l  s u p p o r t  t o  t h e  Ames Research 
Aircraf t  O p e r a t i o n s  D i v i s i o n .  The c o n t r a c t o r  w i l l  p r o v i d e  
m a i n t e n a n c e  a n d  e n g i n e e r i n g  s u p p o r t  f o r  r e s e a r c h  p l a t f o r m  
a i r c r a f t ,  i n c l u d i n g  t h e  King  Air B200,  Lear J e t  Model 2 4 ,  C-130 

a n d  DC-8-72; a n d  e n g i n e e r i n g  s u p p o r t  f o r  research a i r c r a f t ,  
i n c l u d i n g  t h e  X V - 1 5 ,  Y A V - 8 B ,  QSRA, YO-3A a n d  t h e  CH-47 a i r c r a f t .  

s u p p o r t  f o r  f l i g h t  s i m u l a t o r s ,  i n c l u d i n g  t h e  s i x - d e g r e e - o f -  
freedom m o t i o n  s i m u l a t o r ,  t h e  v e r t i c a l  a c c e l e r a t i o n  a n d  r o l l  
d e v i c e ,  t h e  v e r t i c a l  m o t i o n  s i m u l a t o r  a n d  f l i g h t  s i m u l a t o r  f o r  
a d v a n c e d  a i r c r a f t .  

The c o n t r a c t o r  a l s o  w i l l  p r o v i d e  m a i n t e n a n c e  a n d  e n g i n e e r i n g  

The c o n t r a c t  w i l l  b e  a w a r d e d  as a 2 - y e a r  b a s e  p e r i o d  o f  
p e r f o r m a n c e  a n d  a 3 - y e a r ,  p r i c e d  o p t i o n ,  w i t h  a n  a n t i c i p a t e d  
s ta r t  da t e  o f  Oct. 1 .  I n  t h i s  c o m p e t i t i v e  p r o c u r e m e n t ,  NSI was 
t h e  o n l y  o f f e r o r  f o r  t h i s  new 5 - y e a r  e f f o r t .  

March 8 ,  1988 
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T h e  E a s t  S h o r e  V i e w i n g  S i t e  a t  E d w a r d s  A i r  F o r c e  B a s e ,  
C a l i f o r n i a ,  w i l l  be  a v a i l a b l e  f o r  v i e w e r s  w i s h i n g  t o  o b s e r v e  t h e  
l a n d i n g  o f  t h e  S p a c e  S h u t t l e  D i s c o v e r y ,  m i s s i o n  S T S - 2 6 ,  now 
s c h e d u l e d  f o r  a p p r o x i m a t e l y  7:55 a.m. P D T  on O c t o b e r  3,  1988 ,  
a c c o r d i n g  t o  o f f i c i a l s  a t  N A S A ' s  A m e s - D r y d e n  F l i g h t  R e s e a r c h  
F a c i l i t y  a t  E d w a r d s .  

V e h i c l e  p a s s e s  a r e  n o t  r e q u i r e d  f o r  t h e  E a s t  S h o r e  S i t e .  
The v i e w i n g  s i t e  o f f i c i a l l y  o p e n s  a t  8 a.m. t h e  d a y  p r i o r  t o  
l a n d i n g .  A c c e s s  t o  t h i s  s i t e  w i l l  be c l o s e d  one h o u r  p r i o r  t o  
1 a n d i  n g  . 

Norma l  a c c e s s  t o  E d w a r d s  A i r  F o r c e  Base w i l l  b e  r e s t r i c t e d  
t o  o f f i c i a l  b u s i n e s s  o n l y .  

V i e w e r s  s h o u l d  f o l l o w  news r e p o r t s  f o r  any  p o s s i b l e  c h a n g e  
i n  t h e  l a n d i n g  d a t e  o r  l o c a t i o n .  U p - t o - d a t e  l a n d i n g  i n f o r m a t i o n  
may be h a d  b y  c a l l i n g  ( 8 0 5 )  258 -3520 .  

The E a s t  S h o r e  V i e w i n g  S i t e  o f f e r s  an u n o b s t r u c t e d  v i e w  o f  
t h e  s h u t t l e  l a n d i n g .  P a r k i n g  i s  on u n p r e p a r e d  s u r f a c e s .  V e r y  
1 i m i t e d  w a t e r  and  p e r s o n a l  c o n v e n i e n c e s  w i l l  be f u r n i s h e d .  

A c c e s s  t o  t h e  v i e w i n g  s i t e  i s  v i a  s e c o n d a r y  r o a d s ,  and  t h e r e  
may be c o n g e s t i o n .  T h e r e  a r e  t w o  a c c e s s  r o u t e s  t o  t h e  E a s t  S h o r e  
V i e w i n g  S i t e .  

Those t r a v e l i n g  f r o m  t h e  Los A n g e l e s  a r e a  s h o u l d  go n o r t h  on 
t h e  A n t e l o p e  V a l l e y  F reeway  ( H i g h w a y  1 4 ) ,  t u r n  r i g h t  ( e a s t )  o n  
t h e  A v e n u e  F o f f - r a m p ,  t h e n  l e f t  ( n o r t h )  on S i e r r a  H i g h w a y  t o  
Avenue E ,  r i g h t  ( e a s t )  on Avenue E t o  1 4 0 t h  S t r e e t ,  t h e n  l e f t  
( n o r t h )  o n  1 4 0 t h  t o  A v e n u e  B, t u r n  r i g h t  ( e a s t )  and Avenue B 
c u r v e s  i n t o  M e r c u r y  B o u l e v a r d ,  w h i c h  l e a d s  i n t o  t h e  v i e w i n g  a r e a .  

Those e n t e r i n g  f r o m  H i g h w a y  58 s h o u l d  t a k e  t h e  R o c k e t  S i t e  
Road o f f - r a m p  t o  M e r c u r y  B o u l e v a r d ,  w h i c h  l e a d s  i n t o  t h e  v i e w i n g  
a r e a .  

- N A S A  Ame s - Dry de n - 
Sep tember  19 ,  1988 
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L i s a  F o w l e r  
K e n n e d y  Space  C e n t e r ,  F l a .  
( P h o n e :  4 0 7 / 8 6 7 - 2 4 6 8 )  

N a n c y  L o v a t o  
A m e s - D r y d e n  F l i g h t  R e s e a r c h  F a c i l i t y ,  E d w a r d s ,  C a l i f .  
( P h o n e :  8 0 5 / 2 5 8 - 8 3 8 1 )  

E D I T O R S  N O T E :  S T S - 2 7  NEWS M E D I A  ACCREDITATION 

N A S A  i s  a c c e p t i n g  a c c r e d i t a t i o n  r e q u e s t s  f r o m  news m e d i a  
r e p r e s e n t a t i v e s  w i s h i n g  t o  c o v e r  t h e  Space  S h u t t l e  A t l a n t i s  
m i s s i o n  ( S T S - 2 7 )  c u r r e n t l y  t a r g e t e d  f o r  l a u n c h  i n  l a t e  N o v e m b e r .  

News o r g a n i z a t i o n s  p l a n n i n g  t o  s e n d  r e p r e s e n t a t i v e s  t o  
c o v e r  STS-27 m u s t  s e n d  a l e t t e r  r e q u e s t i n g  a c c r e d i t a t i o n  f o r  t h e  
m i s s i o n .  STS-26 c r e d e n t i a l s  d o  n o t  a p p l y  t o  s u b s e q u e n t  m i s s i o n s ,  
t h u s  new r e q u e s t s  m u s t  b e  s u b m i t t e d .  

R e q u e s t s  f o r  c r e d e n t i a l s ,  l a u n c h  t h r o u g h  l a n d i n g ,  s h o u l d  b e  
s u b m i t t e d  t o :  

N A S A  J o h n  F .  K e n n e d y  S p a c e  C e n t e r  
P A - P I B / A c c r e d i t a t i o n  
K e n n e d y  S p a c e  C e n t e r ,  FL 3 2 8 9 9  

P l e a s e  i n d i c a t e  f r o m  w h i c h  F I A S A  l o c a t i o n ( s )  y o u  p l a n  t o  
c o v e r  t h e  m i s s i o n .  M e d i a  p l a n n i n g  t o  c o v e r  t h e  l a n d i n g  o n l y  
s h o u l d  s u b m i t  t h e i r  r e q u e s t s  f o r  a c c r e d i t a t i o n  t o :  

N A S A  A m e s - D r y d e n  F l i g h t  R e s e a r c h  F a c i l i t y  
A t t n :  D X I / P u b l i c  A f f a i r s  
P . O .  Box 273  
E d w a r d s ,  C A  9 3 5 2 3  

- m o r e -  
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S T S - 2 7  N E W S  M E D I A  ACCREDITATION ( c o n t i n u e d )  2 

R e q u e s t s  f o r  a c c r e d i t a t i o n  m u s t  be  made b y  a s u p e r v i s o r y  
o f f i c i a l ,  o t h e r  t h a n  t h e  a p p l i c a n t ,  on company  l e t t e r h e a d ,  
c l e a r l y  i n d i c a t i n g  t h e  a s s i g n m e n t  ( r e p o r t e r ,  p h o t o g r a p h e r ,  
t e c h n i c i a n ,  e t c . )  a n d  s o c i a l  s e c u r i t y  number  o f  e a c h  
i n d i v i d u a l .  F r e e l a n c e  w r i t e r s  a n d  p h o t o g r a p h e r s  m u s t  o f f e r  p r o o f  
o f  a s s i g n m e n t  o r  e v i d e n c e  o f  p a s t  p r o f e s s i o n a l  a c t i v i t y .  The 
a c c r e d i t a t i o n  w i l l  b e  v a l i d  f o r  a l l  N A S A  news c e n t e r s .  

The news c e n t e r  w i l l  o p e n  a t  K e n n e d y  Space  C e n t e r  5 d a y s  
p r i o r  t o  l a u n c h ;  a t  J o h n s o n  Space  C e n t e r ,  H o u s t o n ,  3 d a y s  p r i o r  
t o  l a u n c h ;  a n d  a t  A m e s - D r y d e n  F l i g h t  R e s e a r c h  F a c i l i t y ,  1 d a y  
p r i o r  t o  1 a u n c h .  

N A S A  g r o u n d  r u l e s  f o r  n e w s p e r s o n s  c o v e r i n g  t h e  m i s s i o n  a r e :  

o N A S A  w i l l  n o t  make t r a v e l  o r  h o u s i n g  a r r a n g e m e n t s .  

o O n l y  w o r k i n g  n e w s p e r s o n s  w i l l  b e  a c c r e d i t e d  a t  t h e  news 
c e n t e r s .  P u b l i s h e r s  a n d  o t h e r  news a n d  a d v e r t i s i n g  
e x e c u t i v e s  w i l l  n o t  b e  a c c r e d i t e d .  T h e s e  i n d i v i d u a l s  
s h o u l d  a p p l y  t o  N A S A  P u b l i c  S e r v i c e s  D i v i s i o n  ( L P ) ,  N A S A  
H e a d q u a r t e r s ,  W a s h i n g t o n ,  D.C., 2 0 5 4 6 .  

o F r i e n d s ,  d e p e n d e n t s  o r  r e l a t i v e s  n o t  c o v e r i n g  t h e  m i s s i o n  
w i l l  n o t  be  a c c o m m o d a t e d .  

o No o n e  u n d e r  1 6  y e a r s  o f  a g e  w i l l  b e  a l l o w e d  a t  t h e  p r e s s  
s i t e  u n d e r  a n y  c i r c u m s t a n c e s .  

o P h i l a t e l i c  p u b l i c a t i o n s  m u s t  m e e t  t h e  c r i t e r i a  o f  g e n e r a l  
p u b l  i c a t i  o n s  o r  be n a t i o n a l  p u b l  i c a t i  o n s  o f  r e c o g n i z e d  
p h i l a t e l i c  o r g a n i z a t i o n s .  R e p r e s e n t a t i v e s  o f  c a t a l o g s ,  
n e w s l e t t e r s ,  l o c a l  c l u b s  o r  p r o f i t  s e e k i n g  p r o j e c t s  w i l l  
n o t  b e  a c c r e d i t e d .  C o n d u c t i n g  p h i l a t e l i c  b u s i n e s s ,  o t h e r  
t h a n  r e p o r t i n g ,  i s  n o t  p e r m i t t e d .  

o C o l l e g e  news m e d i a  a r e  l i m i t e d  t o  t w o  a c c r e d i t e d  
c o r r e s p o n d e n t s  p e r  c o l l e g e .  

o M e d i a  r e p r e s e n t a t i v e s  m u s t  p r e s e n t  t h e i r  l e t t e r  o f  
a c c e p t a n c e  a n d  a p h o t o  i d e n t i f i c a t i o n  t o  o b t a i n  a news 
b a d g e  a t  t h e  a p p r o p r i a t e  c e n t e r .  

a n d  p r e s s  s i t e  p r i v i l e g e s .  
o V i o l a t i o n s  o f  t h e  r u l e s  w i l l  r e s u l t  i n  l o s s  o f  p r e s s  b a d g e  

- e n d -  
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Space S h u t t l e  M i s s i o n  STS-27 i s  now s c h e d u l e d  f o r  l a u n c h  o n  
D e c e m b e r  1, 1 9 8 8 .  L a n d i n g  i s  p l a n n e d  f o r  E d w a r d s  A i r  F o r c e  B a s e ,  
C a l i f o r n i a ,  h o w e v e r ,  s i n c e  t h e  f l i g h t  is a c l a s s i f i e d  D e p a r t m e n t  
o f  D e f e n s e  m i s s i o n  n o  v i e w i n g  s i t e  w i l l  b e  a v a i l a b l e .  

A c c e s s  t o  E d w a r d s  A i r  F o r c e  B a s e  w i l l  b e  r e s t r i c t e d  t o  
o f f i c i a l  b u s i n e s s  o n l y  d u r i n g  l a n d i n g  o p e r a t i o n s .  T h e r e  w i l l  b e  
no g u e s t  a c c e s s  n o r  w i l l  u s u a l  N A S A  t o u r s  b e  h e l d  d u r i n g  t h a t  
p e r i o d .  

The STS-27 l a n d i n g  d a t e  a n d  t i m e  w i l l  n o t  b e  a n n o u n c e d  u n t i l  
2 4  h o u r s  p r i o r  t o  l a n d i n g .  

N A S A  o f f i c i a l s  e x p e c t  t h e  E a s t  S h o r e  V i e w i n g  S i t e  t o  b e  o p e n  
f o r  t h e  f o l l o w i n g  Space S h u t t l e  m i s s i o n ,  STS-29, n o w  s c h e d u l e d  
f o r  a n  E d w a r d s  l a n d i n g  i n  l a t e  F e b r u a r y  1 9 8 9 .  

- N A S A  A m e s - D r y d e n -  

November  2 2 ,  1988 
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NASA SCIENTISTS FIND CONFIRMATION 

OF STELLAR EVOLUTION THEORY 

An important confirmation of the theory of how stars evolve has 
been made by new measurements of the nitrogen-to-oxygen ratio in 

interstellar gas. 
a l l  stars -- including our star, the Sun. Until now less nitrogen 

Stellar evolution theory describes the development of 

relative to oxygen had been found in young gas clouds, called nebulae, 
than in the Sun. 

The research of NASA scientists Drs. Robert Rubin, Janet Simpson, 
Michael Haas, and Edwin Erickson points out that the prior 

underestimates of the nebular nitrogen-to-oxygen ratio were all made 
using observations in the optical spectral region. Rubin and his 

associates made observations in the far infrared spectral region. 

Synthesis of elements heavier than hydrogen and helium occurs in 

stars. 

in cores of stars and released by various methods in stellar old age. 

Atoms of the oxygen we breathe, the carbon in our cells, and the 

These heavy elements are manufactured by nuclear reactions deep 

calcium in our bones, all were manufactured by previous generations of 
stars. Because our star, the Sun, formed about 4.5 billion years ago 
from gas clouds representing the mix of stellar elements existing then, 

we see “fossilized” abundances from that time when analyzing the light 
from the Sun today. 

- more - 
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Therefore, it would be reasonable to expect present day clouds of 

interstellar gas to have higher abundances of the heavy elements 
(heavier than hydrogen and helium) compared to our Sun because of an 
additional 4 . 5  billion years of enrichment by dying stars expelling more 
heavy material back into the interstellar medium. 

An important prediction of stellar evolution theory is that the 

nitrogen/oxygen ratio should increase with time. For this reason, 

scientists have been puzzled as to why the nitrogen-to-oxygen ratio 

observed in gaseous nebulae younger than the Sun have smaller than the 

solar value. 
Recent observations made with the Kuiper Airborne Observatory, a 

specially equipped C-141 aircraft, based at NASA's Ames Research Center 

near Mountain View, Calif., have revealed a much higher nitrogen-to- 
oxygen value for the young gas clouds. An average nitrogen-to-oxygen 

value for these nebulae is twice the solar value of 0.12. 
The new observations were made in the far infrared spectral region, 

where astronomical objects cannot be detected from even the highest 
mountain observatories because of radiation absorption by the Earth's 

atmosphere. However, when flying at an altitude of over eight miles, 
this radiation can be detected. These NASA scientists point out that 

prior underestimates of the nebular nitrogen-to-oxygen ratio were all 

made using observations in the optical spectral region. The 

observations were not wrong, but their interpretation is subject to 
large errors, while the interpretation of the far infrared data is much 
clearer. The NASA group enumerate other inherent advantages of the far 

infrared observations including the ability to probe nebulae closer to 

the center of our galaxy, since the infrared penetrates the dusty clouds 

in the plane of the Milky Way while the optical radiation is severely 
blocked. 

Foretelling whether the Sun remains shining at nearly constant 

energy output for another 4-5 billion years or explodes next month, for 
example, depends on the reliability of this theory. Fortunately, the 

theory predicts the former. 

April 2 2 ,  1988 
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PERSPECTIVE DISPLAY SYSTEM 

DEVELOPED FOR SPACECRAFT MANEUVERS 

A c o m p u t e r - g e n e r a t e d  d i s p l a y  s y s t e m ,  t o  a i d  c l o s e - i n  

s p a c e c r a f t  m a n e u v e r s ,  h a s  b e e n  d e v e l o p e d  a t  NASA's A m e s  R e s e a r c h  
C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f .  The d i s p l a y  c a n  p r e c i s e l y  d e p i c t  a 
s p a c e c r a f t ' s  p o s i t i o n  r e l a t . i v e  t o  o t h e r  v e h i c l e s  a n d  o b j e c t s ,  
a l l o w i n g  r a p i d ,  a c c u r a t e  m o n i t o r i n g  a n d  r e s p o n s e .  

D e v e l o p e d  by  S t e p h e n  R .  E l l i s  a n d  c o l l e a g u e s  a t  Ames, t h e  

s y s t e m  c a n  b e  p l a c e d  a b o a r d  s p a c e c r a f t  s u c h  as  t h e  p l a n n e d  U.S. 

S p a c e  S t a t i o n .  I t  would  h e l p  i n  c o n d u c t i n g  a n d  m o n i t o r i n g  
m a n e u v e r s  w i t h i n  1 mi l e  o f  t h e  S p a c e  S t a t i o n .  T h e s e  " p r o x i m i t y  

o p e r a t i o n s "  i n c l u d e  d o c k i n g  a n d  b e r t h i n g  o r b i t a l  v e h i c l e s  a n d  
r e n d e z v o u s  b e t w e e n  two o r  more  v e h i c l e s .  

The d i s p l a y  u s e s  m o d i f i e d  g e o m e t r i c  p e r s p e c t i v e  t o  c o n v e y  

t h r e e - d i m e n s i o n a l  i n f o r m a t i o n  on  a c o m p u t e r  s c r e e n .  E a r l i e r  
d i s p l a y  d e s i g n s  u s e d  t w o - d i m e n s i o n a l  g r i d s  w i t h  n u m e r i c a l  d a t a  
t a g s  t o  c o n v e y  d e p t h .  Tests  a t  A m e s  i n d i c a t e  t h a t  t h e  
p e r s p e c t i v e  d i s p l a y  c a n  b e  m o r e  e a s i l y  a n d  a c c u r a t e l y  i n t e r p r e t e d  

b e c a u s e  i t  p r o v i d e s  u s e r s  w i t h  p i c t u r e s  r a t h e r  t h a n  w o r d s  a n d  

n u m b e r s .  

- more  - 
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The perspective display also may be useful in a number of 
areas which require the representation of three-dimensional f 'orms 
on computer screens and other two-dimensional surfaces. 
Potential applications include medical illustration, molecular 
biology, seismography, architecture and cartography. 

For space applications, the perspective display, like 
earlier display designs, will function by generating computer 
graphics based on data from a sensor using radar or lasers to 
track the position of other vehicles. 

An "electronic eye" is needed aboard spacecraft to augment 
human vision because, at distances of hundreds of feet, other 
objects, even large spacecraft, can appear too small to be seen 
by the unaided eye. Also, looking directly toward the Sun, whicn 
from space is not shielded by Earth's atmosphere, can be 
dangerous to the human eye. 

The computer-aided display will permit tracking of two o r  
more vehicles which may be widely separated in space. This will 
become increasingly important as space traffic increases. While 
much of the proximity operations will be automated, humans will 
need to monitor the system, correct errors and make decisions. 

Simulation experiments conducted at Ames suggest that the 
perspective display, when used in an aviation environment, 
produces superior maneuvering performance compared to ordinary 
two-dimensional formats. In tests using the perspective display, 
pilots and other subjects responded more quickly to approaching 
spacecraft. Subjects also tended to make vertical maneuvers more 
frequently, overcoming a horizontal maneuver bias created by two- 
dimensional formats. 

The perspective display design is based on research into how 
people mentally reconstruct three dimensions from two dimensional 
images. In a series of studies, the Ames researchers found that 
at "correct" perspective, peripheral objects may appear to be 
further off to the right and left than they really are. In 

- more - 
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n o r m a l  v i s i o n ,  s p a t i a l  p o s i t i o n  a p p e a r s  f l a t t e n e d  f ' o r  d i s t a n t  
o b j e c t s  s o  t h a t  o b j e c t s  b o t h  a b o v e  a n d  b e n e a t h  a g i v e n  p o i n t  
a p p e a r  t o  b e  a t  t h e  same l e v e l .  The  p e r s p e c t i v e  d i s p l a y  s y s t e m  

h a s  b e e n  d e s i g n e d  t o  c o m p e n s a t e  f o r  t h e s e  t e n d e n c i e s .  

d i m e n s i o n a l .  The  d i f f i c u l t y  i s  i n  c r e a t i n g  a n  i m a g e  u s e r s  w i l l  

i n t e r p r e t  c o r r e c t l y , I 1  E l l i s  s a y s .  "To a c c u r a t e l y  d e p i c t  s p a t i a l  
p o s i t i o n  on a f l a t  s u r f a c e ,  y o u  h a v e  t o  t a k e  i n t o  a c c o u n t  n o t  

o n l y  t h e  s p a t i a l  d i m e n s i o n s  i n v o l v e d ,  b u t  a l s o  human p e r c e p t u a l  
c a p a b i l i t i e s .  I t  i s  s o m e t i m e s  n e c e s s a r y  t o  l i e  a l i t t l e  t o  
a c h i e v e  e f f e c t i v e  c o m m u n i c a t i o n .  We p r o v i d e  t r u t h  t h r o u g h  
a p p r o p r i a t e  d i s t o r t i o n . "  

f l I t l s  r e l a t i v e l y  s i m p l e  t o  make a n  i m a g e  t h a t  a p p e a r s  t h r e e -  

The p e r s p e c t i v e  d i s p l a y  a l s o  m o d i f i e s  " t r u e  p e r s p e c t i v e "  by 
a d j u s t i n g  t h e  s i z e  o f  o b j e c t s  w i t h i n  r a n g e  s o  t h a t  t h e s e  w i l l  

a l w a y s  r e m a i n  v i s i b l e ,  n e v e r  d i s a p p e a r i n g  i n t o  t i n y  d o t s .  T h e  

s y s t e m  i n c l u d e s  a s p e c i a l  zoom c a p a b i l i t y  f o r  c l o s e - i n  
m a n e u v e r i n g ,  w h i c h  is  d e s i g n e d  s o  t h a t  when t h e  s c r e e n  i s  

m a g n i f i e d ,  t h e  t o t a l  r a n g e  r e m a i n s  t h e  same a n d  o b j e c t s  a t  t h e  

e d g e  a l w a y s  r e m a i n  v i s i b l e .  

S p a t i a l  a w a r e n e s s  i s  a s s i s t e d  b y  s y m b o l s  i n d i c a t i n g  how far 
away o t h e r  s p a c e c r a f t  a r e  w i t h  r e s p e c t  t o  a g i v e n  s p a c e c r a t ' t .  
W i t h  t i c  m a r k s  i n d i c a t i n g  s e p a r a t i o n  a n d  d i a g o n a l  l i n e s  

i n d i c a t i n g  o r i e n t a t i o n ,  v e r t i c a l  r e f e r e n c e  l i n e s  e x t e n d  f'rom eacn 
s p a c e c r a f t .  G r i d  l i n e s  f o r m  a m o v i n g  frame o f  r e f e r e n c e  w h i c h  

" f l i e s  w i t h  t h e  s p a c e c r a f t , "  t u r n i n g  as  t h e  s h i p  t u r n s .  
R e c e n t  work on  t h e  p e r s p e c t i v e  d i s p l a y  a l l o w s  c o m p u t e r  

g r a p h i c s  s y s t e m s  t o  s i m u l a t e  p l a n n e d  s p a c e c r a f t  m a n e u v e r s ,  
a l l o w i n g  p i l o t s  t o  v i s u a l i z e  t h e  c o n s e q u e n c e s  o f  a v a r i e t y  o f  

o r b i t a l  c h a n g e s .  !'Up t o  now, s p a c e c r a f t  m a n e u v e r s ,  e v e n  c l o s e - i n  
r e n d e z v o u s ,  h a v e  b e e n  v e r y  f o r m a l ,  r e q u i r i n g  e l a b o r a t e  

p l a n n i n g .  We're d e v e l o p i n g  a s y s t e m  t h a t  l e t s  y o u  c o n d u c t  
o r b i t a l  c h a n g e  m a n e u v e r s  on  a n  i n f o r m a l ,  s h o r t - t e r m  b a s i s , "  E l l i s  

s a i d .  

- more  - 



Page 4 

The perspective display is now in use at Ames in a f u l l -  

scale research mock-up of a proximity operations control center 
for the Space Station. The mock-up includes a number of test 
technologies including a heads-up (through the window) display, 
voice-actuated controls and an advanced window design. The 
research will help in designing the proximity operations control 
center for the Space Station. It also will help in understandlng 
what physical layout and control instruments would be optimal, to 
what degree operations should be automated and what crew skills 
will be needed. 

March 3 1 ,  Ic3Utr 
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NASA AWARDS CONTRACT TO ETA SYSTEMS, INC. 

NASA's Ames Research Center, Mountain View, Calif., has 
awarded ETA Systems, Inc., St. Paul, Minn., a firm-fixed price 
contract for acquisition of an Initial Computer System with an 
option for a High Speed Processor 2 (HSP-2) Computer System for 
use in the Numerical Aerodynamic Simulation Processing Network. 

The acquisition consists of leasing the Initial System for 
one 12-month period (Phase 1): the option to lease the HSP-2 
system, which will replace the Initial System, for one 36-month 
period (Phase 2) and additional fixed-price hardware upgrade 
options. 

value of $40,479,968, consisting of $7,299,532 for Phase 1, 
$27,962,036 for Phase 2 and $5,218,400 f o r  the hardware upgrade 
opt ions. 

The Initial System will be capable of performance exceeding 
250 million floating-point operations per second in sustained 
computation with at least 500 million bytes of common memory and 
at least 25 million bytes of high-speed mass storage. The HSP-2 
system will be capable of performance exceeding 1 billion 
floating-point operations per second in sustained computation 
with at least 2 billion bytes of common memory and at least 50 
billion bytes of high-speed mass storage. 

The contract, scheduled to begin April 10, 1988, has a total 

The work will be performed at NASA's Ames Research Center. 

-end- 
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STUDY GROUP ISSUES REPORT ON SPACE STATION RESEARCH OPPORTUNITIES 

A group of scientists and researchers has submitted its 
final report to NASA, concluding that "full implementation of a 
'quick is beautiful' philosophy into NASA's operational thinking" 
about Space Station utilization "would be an important step in 
revitalizing this nation's space research effort." 

Chaired by Dr. David C. Black, chief scientist for space 
research at NASA's Ames Research Center, Mountain View, Calif., 
the study group examined ways the Space Station could be used to 
conduct small-to-moderate size space experiments that could be 
developed quickly and inexpensively and which, in some cases, 
need relatively rapid initial deployment and/or reflight. 

Science Foundation and the National Institutes of Health, the 
study group recently presented its conclusions and 
recommendations to NASA's Office of Space Station. 

Consisting of individuals from NASA, industry, the National 

"The group has done an outstanding job in studying ways to 
use the Space Station to make space more accessible to 
researchers from our university and corporate laboratories, 
something which is of critical importance to this nation's future 
in space," said James Odom, associate administrator for the Space 
Station. 
recommendations are implemented." 

"We will do our utmost to see that the groupls 

Copies of the report are available in the NASA Headquarters 
Newsroom and the Space Station Public Affairs Office. 

5-16-88 
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PIONEER 1 0  I S  NOW FOUR B I L L I O N  MILES FROM THE S U N ;  

LEFT SOLAR SYSTEM F I V E  YEARS AGO 

P i o n e e r  1 0 ,  t h e  f i r s t  s p a c e c r a f t  t o  leave o u r  s o l a r  sys tem,  
i s  now j u s t  over f o u r  b i l l i o n  m i l e s  away -- t h e  m o s t  d i s t a n t  
human-made object  i n  e x i s t e n c e .  The spacecraft c o n t i n u e s  t o  make 

discoveries  a b o u t  t h e  edges  of t h e  S u n ' s  atmosphere. I t  seeks t h e  

boundary between t h e  so l a r  atmosphere and  t h e  t r u e  i n t e r s t e l l a r  
g a s .  I t  c o n t i n u e s  t o  s e a r c h  f o r  v e r y  l o n g  wavelength  ( b i l l i o n s  of 

m i l e s )  g r a v i t y  waves, and  f o r  data  on a t e n t h  p l a n e t .  
On June  13, 1988, P i o n e e r  10 w i l l  have s p e n t  f i v e  y e a r s  

beyond a l l  t h e  p l a n e t s .  On t h a t  date,  it w i l l  be 4,175,500,000 
m i l e s  from t h e  Sun, almost 4 5  times t h e  d i s t a n c e  f r o m  t h e  E a r t h  t o  

t h e  Sun. Radio s i g n a l s ,  moving a t  t h e  speed of l i g h t ,  now take 1 2  

h o u r s  and  26 minu tes  t o  t r ave l  f r o m  E a r t h  t o  spacecraft and  back ,  
t h e  l o n g e s t  t i m e  of any  radio communication i n  h i s t o r y .  

P i o n e e r  1 0  i s  managed by  N A S A ' s  Ames Research C e n t e r ,  
Mountain V i e w ,  C a l i f . ,  and  was b u i l t  i n  1972 b y  TRW, I n c . ,  Redondo 
Beach, C a l i f .  I t  i s  one of t h e  space program's m o s t  s u c c e s s f u l  
m i s s i o n s .  I t  w a s  t h e  f i r s t  spacecraft t o  cross t h e  A s t e r o i d  B e l t ,  

f l y  by  J u p i t e r  and  r e t u r n  p i c t u r e s ,  c h a r t  J u p i t e r ' s  i n t e n s e  
r a d i a t i o n  b e l t s ,  measure t h e  mass of i t s  f o u r  p l a n e t - s i z e d  moons, 
locate  t h e  g i a n t  p l a n e t ' s  magne t i c  f i e l d ,  and  discover t h a t  

J u p i t e r  i s  p redominan t ly  a l i q u i d  p l a n e t .  

- more - 
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The s p a c e c r a f t ,  l aunched  i n  1 9 7 2 ,  c o n t i n u e s  t o  operate 
e x t r e m e l y  w e l l  as it col lects  a n d  t r a n s m i t s  data back t o  E a r t h .  

I t s  p r i m a r y  m i s s i o n ,  o r i g i n a l l y  s c h e d u l e d  f o r  2 1  months,  was t o  
assess t h e  f e a s i b i l i t y  o f  p a s s a g e  t h r o u g h  t h e  As tero id  B e l t  and  
p r o v i d e  t h e  f i rs t  c lose -up  examina t ion  o f  J u p i t e r  and  i t s  moons. 
P i o n e e r  1 0  accompl ished  a l l  o f  i t s  o r i g i n a l  g o a l s  by December 
1 9 7 3 .  A t  t h a t  p o i n t ,  t h e  m i s s i o n  w a s  i n d e f i n i t e l y  e x t e n d e d .  
S c i e n t i s t s  reprogrammed t h e  p robe  t o  e x p l o r e  t h e  S u n ' s  a tmosphere  
and  t o  l o o k  f o r  a t e n t h  p l a n e t  and  g r a v i t y  waves i n  t h e  f a r  o u t e r  
s o l a r  sys t em a n d  beyond. 

Pe rhaps  t h e  most i m p o r t a n t  f i n d i n g  abou t  t h e  o u t e r  s o l a r  
sys t em c o n c e r n s  t h e  h e l i o s p h e r e ,  t h e  S u n ' s  a tmosphe re .  P i o n e e r  1 0  
c o n t i n u e s  t o  measure t h e  "solar  wind," t h e  mi l l ion-mi le -per -hour  
f l o w  of c h a r g e d  a t o m i c  p a r t i c l e s  b o i l i n g  o f f  t h e  S u n ' s  s u r f a c e  
which forms t h e  S u n ' s  t e n u o u s  a tmosphe re .  

S c i e n t i s t s  had  predicted t h a t  t h e  so la r  wind would n o t  e x t e n d  
beyond J u p i t e r ' s  o r b i t ,  b u t  t h e i r  estimates were p roved  wrong. The 

p robe  i s  now s i x  times t h a t  d i s t a n c e ,  and  h a s  n o t  y e t  reached t h e  

boundary o f  t h e  s o l a r  a tmosphere ,  and t h e  S u n ' s  d i rec t  i n f l u e n c e  
c o n t i n u e s  t o  be s t r o n g .  A number o f  s c i e n t i s t s  believe t h a t  t h i s  

boundary may be as f a r  away as 9 . 3  b i l l i o n  m i l e s ,  a l m o s t  f i v e  

t i m e s  t h e  d i s t a n c e  from P l u t o  t o  t h e  Sun. 
S e v e r a l  s c i e n t i s t s ,  i n c l u d i n g  D r .  James Van A l l e n ,  P i o n e e r  

p r i n c i p l e  i n v e s t i g a t o r  and  discoverer o f  t h e  E a r t h ' s  r a d i a t i o n  
be l t s ,  a n d  D r .  Darrell  Judge,  U n i v e r s i t y  o f  S o u t h e r n  C a l i f o r n i a ,  
a l s o  a P i o n e e r  i n v e s t i g a t o r ,  s u g g e s t  t h a t  t h e  h e l i o s p h e r e  var ies  
i n  s i z e  w i t h  s o l a r  a c t i v i t y  and  i s  n e a r l y  s p h e r i c a l  i n  shape. 

Because o f  t h i s ,  t h e y  t h i n k  P i o n e e r  1 0  may b r e a k  t h r o u g h  t h e  
boundary o f  t h e  so la r  a tmosphere  and  p a s s  i n t o  i n t e r s t e l l a r  s p a c e  
i n  t h e  n e x t  one t o  t h r e e  y e a r s .  There  t h e  s p a c e c r a f t  c o u l d  
d i r e c t l y  measure t h e  i n t e r s t e l l a r  g a s .  Data on t h i s  space between 
t h e  s tars  i s  impossible t o  o b t a i n  from E a r t h .  

P i o n e e r  1 0  h a s  found t h a t  t h e  Sun s t r o n g l y  i n f l u e n c e s  t h e  
s o l a r  a tmosphere  even as f a r  away as f o u r  b i l l i o n  m i l e s .  NASA 
s c i e n t i s t s  are f i n d i n g  major v a r i a t i o n s  i n  t h e  s o l a r  wind keyed t o  
t h e  S u n ' s  11 y e a r  c y c l e .  

- more - 
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The Sun changes  a great deal d u r i n g  t h i s  c y c l e .  The number 
of s u n s p o t s  -- t h e  enormous and  v i o l e n t  magne t i c  s t o r m s  on t h e  

s o l a r  s u r f a c e  -- varies radical ly ,  as d o e s  t h e  shape  of t h e  S u n ' s  
magne t i c  f i e l d ,  and movements i n  t h e  h o t  g a s e s  s u r r o u n d i n g  t h e  

co rona ,  t h e  f l a r i n g  o u t e r  p o r t i o n  o f  t h e  Sun. The c o r o n a l  
material has s p a r s e  areas c a l l e d  " c o r o n a l  h o l e s "  l o c a t e d  a round  
t h e  S u n ' s  two magne t i c  p o l e s .  When t h e  Sun approaches  i t s  most 
a c t i v e  phase, s o l a r  maximum, these c o r o n a l  h o l e s  creep toward  t h e  

e q u a t o r  by e x t e n d i n g  " tongues"  1 0  o r  20 d e g r e e s  wide i n  l o n g i t u d e .  
Dur ing  t h e  s o l a r  minimum, t h e  h o l e s  retreat  back t o  t he  p o l e s .  

P i o n e e r  1 0  and o t h e r  c l o s e r  i n  s p a c e c r a f t  are measu r ing  "high 

s p e e d  s t r e a m s "  i n  t h e  s o l a r  wind pegged t o  t h e  movement of  t h e  

c o r o n a l  h o l e s .  I t  found t h a t  o t h e r  changes  are t r i g g e r e d  by 

movements of  a vast  e l e c t r o m a g n e t i c  s t r u c t u r e  cal led t h e  c u r r e n t  
sheet, which bisects t h e  S u n ' s  f i e l d .  P a r t i c l e s  s l o w  down as t h i s  

sheet " f l a p s "  toward  them. 

P i o n e e r  has a l s o  made new f i n d i n g s  on cosmic r a y s  e n t e r i n g  
o u r  p o r t i o n  of  t h e  M i l k y  Way. Cosmic r a y s  are high v e l o c i t y  sub-  
a tomic  par t ic les  o f t e n  o r i g i n a t i n g  o u t s i d e  o u r  g a l a x y .  Normally 
t h e  number of  these p a r t i c l e s  v a r i e s  w i t h  t h e  s o l a r  c y c l e ,  and  
l a r g e  amounts of low ene rgy  cosmic r a y s  w e r e  found d u r i n g  t h e  

r e c e n t  low p o i n t  o f  a c t i v i t y  on t h e  Sun. This  may s u g g e s t  t h a t  

P i o n e e r  i s  a p p r o a c h i n g  t h e  h e l i o s p h e r e  boundary where t h e  s o l a r  
a tmosphere  s t o p s .  There, t h e  layer  o f  s o l a r  a tmosphere  beyond t h e  

s p a c e c r a f t  which deflects cosmic r a y  par t ic les  away from t h e  s o l a r  
s y s t e m  would be much t h i n n e r .  

The p o s s i b l e  e x i s t e n c e  of  a t e n t h  p l a n e t  a t  t h e  o u t e r  f r i n g e s  
of  t h e  s o l a r  sys t em may r e s u l t  from measur ing  minu te  changes  i n  
P i o n e e r  10's f l i g h t  p a t h .  Astronomers  have s u g g e s t e d  t h e  p r e s e n c e  
of a new p l a n e t a r y  body s i n c e  P l u t o  w a s  found i n  1 9 7 8  t o  be t o o  
s m a l l  t o  e x p l a i n  p a s t  i r r e g u l a r i t i e s  i n  t h e  o r b i t s  of  Uranus and 
Neptune. 

P i o n e e r  1 0  and i t s  t w i n ,  P i o n e e r  11, are e x c e l l e n t  i n d i c a t o r s  
of t h e  g r a v i t a t i o n a l  p u l l  of celest ia l  o b j e c t s .  Because t h e y  a r e  
s p i n  s t ab i l i zed ,  t h e y  g e n e r a t e  a lmos t  no f o r c e s  of t h e i r  own which 

would a f fec t  t h e i r  s t r a i g h t - l i n e  p a t h .  Thus, large,  nea rby  masses 

- more - 
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exer t ing  g r a v i t a t i o n a l  forces  should e a s i l y  be observed by changes 
i n  Pioneer 1 0 ' s  t r a j e c t o r y ,  b u t  NASA s c i e n t i s t  John Anderson has 
found absolu te ly  no evidence of any uncharted planetary bodies.  

Despite t h i s  lack of evidence, Anderson and o thers  be l ieve  
s t rongly t h a t  t h e  huge volume of pas t  measurements, made by  many 
eminent observers,  showing i r r e g u l a r i t i e s  i n  t h e  o r b i t s  of Uranus 
and Neptune a r e  too  widespread and cons is ten t  t o  be discarded.  
They suggest t h a t  whatever perturbed t h e  outer  p lane ts  between 
1800  and 1900 has now "gone away." I t  could w e l l  be an object  

whose o r b i t  i s  t i l t e d  a t  a high angle t o  t h e  plane of t h e  s o l a r  
system. These g rav i t a t iona l  anomalies a r e  no longer observed 

because t h e  objec t  i s  cur ren t ly  too  f a r  away or  too high above t h e  

p lane ts  t o  a f f e c t  e i t h e r  Pioneer o r  t h e  outer  p l a n e t s .  Anderson 
and other  researchers  have suggested places  t o  look f o r  t h i s  

planet-s ized body, and a number of groups a r e  searching these  
regions of space. 

Tracking Pioneer 1 0  a l s o  provides s c i e n t i s t s  w i t h  an 

opportunity f o r  de tec t ing  "gravi ty  waves," pred ic ted  by E i n s t e i n ' s  

Theory of Re la t iv i ty .  I n  theory,  infrequent and enormously 
powerful cataclysmic events such a s  c o l l i s i o n s  between e n t i r e  
galaxies  or  two massive black holes would l l r a t t l e l l  t he  e n t i r e  
universe, producing gravi ty  waves. A number of un ive r s i ty  

research groups around the  world have been using e labora te  
equipment t o  f ind  gravi ty  waves f o r  w e l l  over a decade. None have 

been found. 
Gravity waves may be espec ia l ly  easy t o  de tec t  i n  t h e  

extremely long wavelengths (one t o  four b i l l i o n  miles) t h a t  both 
Pioneers a re  i n  pos i t ion  t o  measure, but ne i the r  Pioneer has yet 

found any. Gravity waves would dwarf t he  longest radio waves, the  
l a rges t  waves commonly measured on Earth, which span only hundreds 
or  thousands of f e e t .  

Recent improvements i n  t h e  NASA ground s t a t i o n s  a r e  expected 
t o  allow communications w i t h  Pioneer 1 0  t o  continue u n t i l  t h e  
range approaches s i x  b i l l i o n  miles, more than twice t h e  pre-launch 
est imates .  

- more - 
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Project manager Richard 0. Fimmel expects that NASA will be 
able to track Pioneer 10 until the craft's power source limits 
communications toward the end of the 1990's.  

Both Pioneer 10 and 11 carry an easily-interpreted graphic 
message in the event that it may encounter any intelligent life 
forms on its journey. Engraved on a gold-anodized aluminum 
plaque, the message features a drawing of a man and a woman, a 
diagram of our solar system, and a map depicting our solar system 
with reference to some galactic "lighthouses," known as pulsars. 

Scientists believe that both Pioneer 10 and 11 will travel 
among the stars virtually forever because the vacuum of 
interstellar space is so empty. Most damage occurs due to the 
solar wind and micrometeoroid impacts, and the Pioneer has long 
passed the region of greatest potential danger. 

6 / 3 / 8 8  
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NOTE TO EDITORS:  

Pioneer 1 0 ,  t he  f i r s t  spacecraf t  t o  leave our s o l a r  system, 

i s  now j u s t  over four b i l l i o n  m i l e s  away -- t h e  most d i s t a n t  
human-made object  i n  exis tence.  T h e  spacecraf t  continues t o  make 
new discoveries  about t he  edges of t h e  S u n ' s  atmosphere, and may 
soon en te r  t he  t r u e  i n t e r s t e l l a r  gas.  It a l s o  searches f o r  
E ins t e in ' s  "gravi ty  waves," and data  on a t e n t h  p l ane t .  

On June 13, 1988, Pioneer w i l l  have spent f i v e  years beyond 
a l l  t he  p l a n e t s .  I t  w i l l  be 4,175,500,000 miles from t h e  Sun, 

almost 45 times t h e  d is tance  from Earth t o  Sun. Radio s igna l s  3 t  

the  speed of l i g h t  now take 12 hours and 26 minutes t o  t r a v e l  from 
Earth t o  spacecraf t  and back, t h e  longest time of any rad io  
communication i n  h i s to ry .  

Pioneer 's  recent accomplishments w i l l  be out l ined  a t  a news 
b r i e f i n g  a t  N A S A ' s  Ames Research Center a t  1O:OO a.m. Monday, June 
13 .  Pa r t i c ipan t s  w i l l  include Pioneer i nves t iga to r s  D r s .  James 
Van Allen, Darre l l  Judge, and John Anderson; plus  Richard 0.  

Fimmel, Ames pro jec t  manager; and D r .  Palmer Dyal, p ro j ec t  
s c i e n t i s t .  

Media representa t ives  a re  inv i t ed  t o  a ceremony and s o c i a l  
event i n  t h e  Pioneer Mission Operations Center ce lebra t ing  
Pioneer 's  record longevity and recent accomplishments. T h i s  w i l l  

take place a t  12:OO noon. Pioneer and Ames o f f i c i a l s ,  s c i e n t i s t s ,  

- more - 
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mission con t ro l l e r s ,  and o ther  notables w i l l  take p a r t .  The four- 
bi l l ion-mile  spacecraf t  s igna l  w i l l  be "piped-in" i n  audio and 
v i sua l  form. O t h e r  Pioneer a r t i f a c t s  a r e  there.  

Various p r i n t  mater ia l ,  videotape, audio tape,  and 

photographs w i l l  be ava i l ab le .  These include t h e  Pioneer plaque, 
t he  message t o  e x t r a t e r r e s t r i a l s ,  a t tached t o  t h e  spacecraf t .  

Pioneer 's  anniversary w i l l  a l s o  be marked i n  L o s  Angeles w i t h  

a ceremony a t  t h e  Cal i forn ia  Museum of Science and Industry.  
Pioneer 's  rad io  s igna l  w i l l  be piped i n t o  t h e  museum. TRW, Inc . ,  
spacecraf t  bu i lder ,  w i l l  a l s o  p a r t i c i p a t e  and have events .  

Media representa t ives  planning t o  a t t end  the  b r i e f i n g  a t  Ames 
should come t o  t h e  Ames Vi s i to r  Reception Center, and w i l l  be 

d i r ec t ed  from t h e r e .  
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Note t o  Television and News Edi tors :  

PIONEER B R I E F I N G  ON NASA SELECT TV 

Pioneer 1 0 ,  t he  f i r s t  spacecraf t  t o  leave our s o l a r  
system, i s  now j u s t  over four b i l l i o n  miles away -- t h e  most 
d i s t a n t  human-made object  i n  exis tence.  The spacecraf t  
continues t o  make new discoveries  about t he  edges of t h e  
S u n ' s  atmosphere, and may soon en te r  t h e  t r u e  i n t e r s t e l l a r  
gas .  I t  a l s o  searches f o r  E ins t e in ' s  "gravi ty  waves" and 
da ta  on a t en th  p l ane t .  

On June 13, 1988, Pioneer w i l l  have spent f i v e  years 
beyond a l l  t he  p l ane t s .  I t  w i l l  be 4,175,500,000 miles from 
the  Sun, almost 45 times t h e  dis tance from Earth t o  Sun.  
Radio s igna l s  a t  t he  speed of l i g h t  now take 12 hours and 26 
m i n u t e s  t o  t r a v e l  from Earth t o  spacecraf t  and back, t h e  
longest time of any radio communication i n  h i s to ry .  

Pioneer 's  recent accomplishments w i l l  be out l ined  a t  a 
news b r i e f i n g  a t  N A S A ' s  Ames Research Center a t  1O:OO a.m. 
Monday, June 13. A t  12:OO noon t h a t  day a ceremony and 
s o c i a l  event w i l l  take place i n  t he  Pioneer Mission 
Operations Center ce lebra t ing  Pioneer 's  longevity and 
accomplishments. 

The b r i e f i n g  w i l l  be ava i lab le  on NASA Se lec t  t e l e v i s i o n  
and questions w i l l  be taken from news repor te rs  a t  
p a r t i c i p a t i n g  NASA centers .  The b r i e f ing  w i l l  be c a r r i e d  
l i v e  f o r  news organizations,  on NASA Select  t e l e v i s i o n ,  
(Satcom F2R, transponder 13, Frequency 3960 MHz, audio 6.8 

MHz, 72 degrees west longi tude) .  I f  f ea s ib l e ,  t h e  Pioneer 
ceremony w i l l  a l s o  be t e l e c a s t  on NASA Select  on a tape- 
delayed b a s i s  a t  about 1 : O O  p.m. PDT. 

Pioneer 's  anniversary w i l l  a l s o  be marked i n  L o s  Angeles 
w i t h  a ceremony a t  t he  Cal i forn ia  Museum of Science and 
Industry.  The NASA Select  coverage w i l l  be ava i l ab le  a t  t he  
Museum. TRW, Inc . ,  spacecraf t  bu i lder ,  w i l l  a l s o  p a r t i c i p a t e  
and have events .  

6/7/88 



MSANeWs 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, California 94035 
AC 41 5 694-5091 

Diane  S t a n l e y  4 15 / 694 -509  1 

Release No. 88-40 

~ 

For Release: 

IMME D I AT E 

ATMOSPHERE OBSERVED ON PLUTO 

The  f i r s t  d i r e c t  o b s e r v a t i o n  o f  a n  a t m o s p h e r e  on P l u t o  h a s  

b e e n  made by M a s s a c h u s e t t s  I n s t i t u t e  o f  T e c h n o l o g y  a s t r o n o m e r s  

f l y i n g  a b o a r d  N A S A  Ames Research C e n t e r ' s  K u i p e r  A i r b o r n e  

Ob s e r v a  t o r y .  

A team o f  a s t r o n o m e r s  from M I T  i n c l u d i n g  Edward Dunham, 

James E l l i o t ,  Amanda Bosh,  S t e v e  S l i v a n ,  and  L e s l i e  Young made 

t h e  o b s e r v a t i o n  on J u n e  9 d u r i n g  a t e m p o r a r y  d i s a p p e a r a n c e ,  o r  

o c c u l t a t i o n ,  o f  a s t a r  b e h i n d  P l u t o .  

P l u t o  is t h e  n i n t h  p l a n e t  from t h e  S u n ,  more t h a n  2 . 5  

b i l l i o n  miles f rom E a r t h  and  smaller t h a n  t h e  Moon. The p l a n e t ' s  

d i s c o v e r y  i n  1930 by Tombaugh was b a s e d  on mathematical 

p r e d i c t i o n s  o f  L o w e l l  who o b s e r v e d  u n e x p l a i n e d  m o t i o n s  i n  U r a n u s '  

and  N e p t u n e ' s  o r b i t .  C h a r o n ,  i t s  o n l y  s a t e l l i t e ,  m e a s u r e s  a t  

l e a s t  h a l f  t h e  diameter o f  P l u t o  and  was f i r s t  o b s e r v e d  i n  1978 

by James C h r i s t y .  P l u t o  is t h e  o n l y  p l a n e t  i n  t h e  s o l a r  s y s t e m  

w i t h  a moon so  n e a r  i t s  own s i z e .  



The e x p e d i t i o n  was c a r r i e d  o u t  by t h e  A m e s  K u i p e r  A i r b o r n e  

O b s e r v a t o r y  p r o j e c t  team, headed  by Carl G i l l e s p i e ,  e x p e d i t i o n  

manage r .  The o b s e r v a t i o n s  were made a t  41 ,000  f e e t  ( 1 2 , 3 0 0  

meters )  a l t i t u d e ,  a p p r o x i m a t e l y  500 miles s o u t h  o f  Pago P a g o ,  

Amer ican  Samoa, o v e r  t h e  S o u t h e r n  P a c i f i c  Ocean.  

I n f o r m a t i o n  a b o u t  t h e  t e m p e r a t u r e ,  p r e s s u r e ,  and  e x t e n t  o f  

t h e  a t m o s p h e r e  w i l l  b e  d e r i v e d  f rom t h e  o c c u l t a t i o n  da t a .  

P r i n c i p a l  I n v e s t i g a t o r  Dr. James E l l i o t ,  o f  M I T ' s  E a r t h ,  

A t m o s p h e r i c ,  and  P l a n e t a r y  S c i e n c e s  D e p a r t m e n t ,  and  h i s  

a s s o c i a t e s  o b s e r v e d  P l u t o ' s  a t m o s p h e r e  u s i n g  a s o l i d  s t a t e  v i d e o  

camera a t t a c h e d  t o  t h e  K u i p e r ' s  36 i n c h  ( 9 2  cm) t e l e s c o p e .  

E l l i o t ' s  team o b s e r v e d  t h e  o c c u l t a t i o n  o f  a f a i n t  t w e l f t h  

m a g n i t u d e  s ta r  by P l u t o  t o  s t u d y  t h e  p o s s i b l e  a t m o s p h e r e  by 

r e c o r d i n g  c h a n g e s  i n  t h e  l i g h t  i n t e n s i t y  of t h e  s ta r  as  i t  

a p p e a r e d  t o  p a s s  n e a r  and  t h e n  b e h i n d  t h e  p l a n e t .  The v i s i b l e  

l i g h t  s i g n a l  f rom t h e  s t a r  g r a d u a l l y  d e c l i n e d  as it a p p r o a c h e d  

P l u t o ' s  d i s k .  Us ing  t h e  same t e c h n i q u e ,  E l l i o t  d i s c o v e r e d  t h e  

r i n g s  o f  Uranus  a b o a r d  t h e  K u i p e r  i n  1977,  w h i l e  o b s e r v i n g  a 

Uranus  s t e l l a r  o c c u l t a t i o n  w i t h  t h e  same t e l e s c o p e .  

The P l u t o  o c c u l t a t i o n  was v i s i b l e  o n l y  i n  t h e  S o u t h e r n  

P a c i f i c  Ocean.  P l u t o ' s  c i r c u l a r  tfshadow'' f e l l  a c r o s s  t h e  E a r t h  

i n  a p a t h  1200 n a u t i c a l  miles wide .  The K u i p e r ' s  f l i g h t  t h r o u g h  

P l u t o ' s  shadow may a l l o w  a more p r e c i s e  measurement  o f  t h e  

p l a n e t ' s  diameter t o  be  made when combined w i t h  g r o u n d - b a s e d  

o b s e r v a t i o n a l  d a t a .  O b s e r v a t i o n s  o f  t h e  o c c u l t a t i o n  were a l s o  

made by  R o b e r t  Millis o f  L o w e l l  O b s e r v a t o r y  i n  F l a g s t a f f ,  

A r i z o n a ,  f rom a g round  s i t e  i n  n o r t h e a s t e r n  Aus t ra l ia .  



The a i r b o r n e  o b s e r v a t i o n s  l a s t e d  a b o u t  1 .5  m i n u t e s ,  

o c c u r r i n g  s h o r t l y  a f t e r  m i d n i g h t  on J u n e  9 .  The K A O  l e f t  H i c k a m  

AFB i n  Hono lu lu ,  Hawaii, a t  7:30 p.m. l o c a l  time and a r r ived  i n  

Pago Pago,  American Samoa, a t  2:OO a.m. l o c a l  time. 

P l u t o ' s  e r r a t i c  wobb l ing  made t h e  exact  l o c a t i o n  o f  t h e  

shadow d i f f i c u l t  t o  p r e d i c t .  P l u t o ' s  p o s i t i o n  was o b s e r v e d  f 'or 

s e v e r a l  weeks p r i o r  t o  t h e  f l i g h t .  L a r r y  Wasserman o f  Lowel l  

O b s e r v a t o r y  c a l c u l a t e d  t h e  t rack  o f  P l u t o ' s  shadow from 

measurements  o f  a s t r o m e t r i c  p l a t e s  o b t a i n e d  a t  t h e  U.S. Naval 

O b s e r v a t o r y  base i n  F l a g s t a f f ,  A r i z o n a .  

The  Ku ipe r  A i r b o r n e  O b s e r v a t o r y  is a n a t i o n a l  f a c i l i t y  

o p e r a t e d  by NASA f o r  o b s e r v a t i o n s  o f  a s t r o n o m i c a l  e v e n t s ,  

p l a n e t s ,  g a l a x i e s ,  and  i n t e r s t e l l a r  g a s  and d u s t  c l o u d s .  I n  t h e  

p a s t  two y e a r s  t h e  Ku ipe r  h a s  made e x t e n s i v e  o b s e r v a t i o n s  of  

Comet H a l l e y  and  Supe rnova  1987A. 

The m o b i l i t y  o f  t h e  Ku ipe r  a l l o w s  a s t r o n o m i c a l  o b s e r v a t i o n s  

t o  b e  made from remote l o c a t i o n s  a r o u n d  t h e  wor ld  and above  most 

o f  E a r t h ' s  c l o u d  c o v e r .  The Ku ipe r  A i r b o r n e  O b s e r v a t o r y  is  

managed by NASA Ames Research C e n t e r  i n  Mountain V i e w ,  

Ca 1 i f o r n  i a  . 

-end- 
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NASA COMPUTER MODEL TO ADVANCE JET ENGINE DESIGN 
A new computer model takes a major step toward accurately 

simulating the complex, fluctuating air flow within aircraft 
engine turbines and compressors. 
substantial advances in jet engine design, eventually producing 
smaller, more efficient, reliable and longer-lived engines. 

The model is expected to lead to 

The new computer model, developed by Man Mohan Rai of NASA's 
Ames Research Center, Mountain View, Calif., should generate 
significant savings for the aircraft engine industry when ready 
for commercial applications in 3 to 5 years. 

which form the heart of most turbines and compressors within 
aircraft engines. The most accurate calculation to date of air 
flow within turbines, the model provides precise analysis of 
interior changes in pressure, temperature and velocity. 
tracked in the three spatial dimensions over time. 

simulations ever done, involving more than 22 trillion 
computations. 
With some adaptation, it also may be used with other rotating 
machinery, such as prop fans and helicopter rotors. 

Now valuable as an analytical tool, the model's computer run 
time must be reduced to make it practicable for design 
optimization. 
supercomputer. 

The NASA model allows analysis of rotor-stator air flows, 

Flow is 

The model performs one of the most complex computer 

It can be applied to a wide variety of jet engines. 

The model now requires 100 hours on an advanced 

- more - 
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W i t h i n  6 months t o  a year, researchers  expect t o  reduce the  
r u n  time t o  2 0  hours, a t  which point  t h e  model w i l l  become usefu l  
i n  some design a reas .  The model's r u n  t i m e  should be reduced t o  1 

t o  1 0  hours w i t h i n  3 t o  5 years.  T h i s  w i l l  depend on t h e  speeds 

a t t a i n e d  by supercomputers a s  well a s  fu r the r  development of Ra i ' s  
model. T h e  model then w i l l  have broad commercial app l i ca t ions .  

Previous computer models ca l cu la t ing  a i r  flow have involved 
major approximations. Some models do not include three- 

dimensionality o r  do not ca l cu la t e  unsteady a i r  flow. O t h e r s  use 
s impl i f ied  geometries. 

" T h i s  work i s  s i g n i f i c a n t l y  more complete than these  previous 
simulations," s a i d  Terry Holst, chief of t he  Ames Applied 
Computational F l u i d s  Branch. " I t ' s  extremely d i f f i c u l t  t o  do 

unsteady three-dimensional Navier-Stokes equat ions.  To do t h i s  

f o r  complex geometries, a s  Rai has, i s  ex t raord inary .  I t ' s  a 
tremendous achievement on t h e  p a r t  of Man Rai." 

The NASA model's geometry i s  d e t a i l e d  enough t o  account f o r  
t h e  narrow clearance between t h e  r o t o r s  and t h e  outer  casing of a 
t u r b i n e  hub .  "We almost give you r e a l i t y .  There's so much 
information, t h e  problem i s  where t o  look,'' Rai s a i d .  

Calculat ing a i r  flow w i t h i n  t u r b i n e s  and compressors i s  
d i f f i c u l t  because t h e  flow cont inual ly  f luc tua te s  w i t h i n  these  
components due t o  the  r e l a t i v e  motion of some p a r t s  w i t h  respect  
t o  other  p a r t s .  G u s t s  of wind outs ide an a i r c r a f t  o r  o ther  
changes i n  t h e  pressure of a i r  en te r ing  t h e  engine a l s o  can cause 

unsteady flow. 

T h i s  unsteady flow c rea t e s  f luc tua t ing  pressures  on engine 
p a r t s ,  r e s u l t i n g  i n  thermal and mechanical f a t igue  which can 
d r a s t i c a l l y  reduce t h e  l i f e t ime  of p a r t s .  The NASA model can 

predic t  where these  s t r e s s e s  w i l l  occur, so t h a t  engines can be 
designed t o  minimize flow-induced s t r e s s e s ,  o r  components under 

s t r e s s  can be made s t ronger .  
Turbine e f f i c i e n c i e s  a r e  lowered due t o  f r i c t i o n  drag 

produced by the  motion of f l u i d s  over t he  t u r b i n e  blades.  I n  

addi t ion,  vo r t i ce s  (a reas  of swir l ing,  low-pressure flow) block 
a i r  going through channels and require  more sophis t ica ted  flow 

- more - 
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f i e l d  ana lys i s .  T h e  NASA model p red ic t s  t he  s i z e ,  s t rength  and 
loca t ion  of vo r t i ce s .  Calculating vortex formation and f r i c t i o n a l  

drag w i l l  u l t imate ly  help i n  designing more e f f i c i e n t  t u r b i n e s .  
W i t h i n  an engine, a i r  flows i n t e r a c t  around closely-  

posi t ioned moving p a r t s ,  c r ea t ing  a complex, unsteady flow f i e l d .  
Generally, t h e  c lose r  t he  p a r t s  a re ,  t h e  more severe t h e  

f luc tua t ions  become. The NASA model provides understanding of 
i n t e rac t ion  effects,  so t h a t  p a r t s  can be placed c lose r  toge ther .  
Thus engines can be made smaller and l i g h t e r ,  saving valuable 
space and f u e l .  

U n t i l  now, engine concepts and designs have been t e s t e d  
pr imari ly  by  experimental methods, most o f t en  by bui lding 
prototype engines and subject ing t h e m  t o  a b a t t e r y  of t e s t s .  With  

these  methods, studying a la rge  number of configurat ions i s  
extremely cos t ly  and t i m e  consuming. 

Advanced computer techniques w i l l  be f a r  l e s s  expensive and 
much f a s t e r .  When t h e  NASA model has been optimized it w i l l  be 
capable of providing answers f o r  a given design w i t h i n  a few days. 
The computer model a l s o  can be used t o  study highly complex 
designs t h a t  cannot be f u l l y  t e s t e d  experimentally.  

Rai developed a new computational technique t o  represent  t he  
in t e rac t ions  of two bodies.  Usually, i n  computational f l u i d  

dynamics, t h e  region of interest  surrounding a body, such a s  a n  
a i r c r a f t ,  i s  f i l l e d  w i t h  g r i d  poin ts  a t  which temperature, 
pressure and ve loc i ty  a re  ca lcu la ted .  

However, mult iple  moving bodies can be better described by 

mult iple  gr ids ,  and information must  be t ransmi t ted  between these  
g r i d s .  Rai has developed a highly accurate  method f o r  information 
t r a n s f e r  between g r i d s .  T h i s  technology now i s  being used i n  
complex areas  such a s  rotor-fuselage ana lys i s .  

The computer model uses advanced, high-speed computer 
graphics t o  v i sua l i ze  t h e  flow ca lcu la t ions .  With such tremendous 
amounts of data ,  analyzing the  numerical r e s u l t s  becomes an almost 
impossible t a sk ,  Rai s a id .  A s ing le  simulation by t h e  NASA model 
may provide 2 b i l l i o n  data  po in t s .  

- more - 
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Extremely powerful flow visualization capabilities help 
researchers understand the results. Rai and Paul Kelaita of 
Sterling Software structured the data so that it could be 
displayed visually, a complex task due to the great quantity of 
data. 

Rai began the project in 1984 by developing a two-dimensional 
multiple-grid program for unsteady flow. The two-dimensional 
model now is being widely used for research and design. Future 
work will focus on developing programs for multiple rotor-stator 
configurations. 

The initial computational work was done on Cray Research's 
high-speed Cray-XMP supercomputer. Rai now is using the powerful 
Cray-2 supercomputer, part of the new Numerical Aerodynamics 
Simulation supercomputer facility at Ames. Graphics were 
generated on a silicon graphics IRIS workstation. 

Much of the future work on multiple engine stages awaits the 
development of faster and larger supercomputers. "Rai ' s work is 
pushing the state-of-the-art in supercomputing," Holst said. 
"There's s o  much information, it's difficult to store it all." 

7 / 5 / 8 8  
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TO EDITORS:  NASA Computer Model t o  Advance J e t  Design 

NASA s c i e n t i s t s  have succeeded i n  accurately reproducing by 
supercomputer t h e  a i r  flow w i t h i n  j e t  engine t u r b i n e s  and 
compressors. The work i s  tone of t h e  most complex computer 
simulations ever done, involving 22 t r i l l i o n  computations. I t  

promises major advances i n  a i r c r a f t  j e t  engine design -- smaller,  
more e f f i c i e n t ,  r e l i a b l e ,  and longer-lived engines.  

I n  a period of se r ious  U.S. t r ade  imbalances, rap id  progress 
i n  a major export item l i k e  je t  engines i s  highly s i g n i f i c a n t .  

A news b r i e f i n g  t o  descr ibe t h i s  research w i l l  be held a t  

N A S A ' s  Ames Research Center on Tuesday, J u l y  1 2 ,  a t  1O:OO a.m. 
D r .  Man Mohan Rai, NASA-Ames senior  s c i e n t i s t ,  w i l l  descr ibe h i s  

work, which analyzes ro to r - s t a to r  flow, t h e  hear t  of most t u r b i n e s  

and compressors of a l l  types .  

The b r i e f i n g  w i l l  be ava i lab le  on NASA Select t e l e v i s i o n  and 
questions w i l l  be taken from news r epor t e r s  a t  p a r t i c i p a t i n g  NASA 

cen te r s .  The b r i e f i n g  w i l l  be ca r r i ed  l i v e  on NASA Se lec t  

t e l ev i s ion ,  (Satcom F2R, transponder 13, Frequency 3960 MHz, audio 

6.8 MHz,  72  degrees west longi tude) .  
News media representa t ives  planning t o  a t t end  t h e  b r i e f i n g  

should come t o  t h e  Ames Vi s i to r  Reception Center  a t  Moffett F i e ld .  
Videotape showing je t  engine operations and j u s t  how t h e  flow 

takes place in s ide  them w i l l  be ava i lab le ,  a s  w i l l  s t i l l  
photographs. 

7 /5 /88  
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PIONEER DATA REVEALS NATURE OF THE OUTER HELIOSPHERE 
A s  N A S A ' s  P i o n e e r  11 and Voyager 2 pass t h r o u g h  t h e  o u t e r  

reaches of t h e  so la r  sys tem and N A S A ' s  P i o n e e r  1 0  speeds f a r  

beyond t h e  p l a n e t s ,  t h e s e  d i s t a n t  spacecraft are measur ing  d r a s t i c  
changes i n  t h e  f l o w  p a t t e r n s  of t h e  so la r  wind -- a m i l l i o n  m i l e -  

an-hour-s t ream of charged  par t ic les  which c o n s t a n t l y  b o i l s  o f f  t h e  

Sun. 
NASA s c i e n t i s t s  have d i s c o v e r e d  a connec t ion  between t h e  

speed  changes i n  t h e  so la r  wind a t  t h e s e  d i s t a n t  s p a c e c r a f t  and  
p e r i o d i c  changes  i n  t h e  Sun i t s e l f .  The S u n ' s  c o n s t a n t  v a r i a t i o n s  
a re  m a n i f e s t e d  i n  s h i f t s  o f  t h e  Sun ' s  magnet ic  f i e l d  and  movements 
i n  t h e  h o t  g a s e s  o f  t h e  Sun ' s  co rona .  Streams of f a s t e r  wind 
par t ic les  t e n d  t o  f l o w  f r o m  t h i n  areas i n  t h e  co rona .  

The fas te r  winds m i g r a t e  a l o n g  w i t h  t h e s e  areas,  ca l led  

"co rona l  h o l e s . "  
movements o f  a vast  e l e c t r o m a g n e t i c  s t r u c t u r e  called t h e  c u r r e n t  
sheet, which bisects t h e  S u n ' s  f i e l d .  Pa r t i c l e s  s l o w  down as t h i s  
s h e e t  " f l a p s "  toward them. Over t h e  last 3 y e a r s ,  t h e  Sun h a s  
been go ing  th rough  a phase cal led solar minimum -- a t u r n i n g  p o i n t  

i n  i t s  11-year  c y c l e .  "NO one knew what happened d u r i n g  s o l a r  
minimum i n  t h e  f a r t h e s t  r e a c h e s  of t h e  so la r  sys tem and  beyond 
u n t i l  t h e  P i o n e e r s  and  Voyager s e n t  back t h e i r  measurements .  Th i s  
i s  t h e  f i r s t  so la r  minimum f o r  which w e  have been able t o  see 

w h a t ' s  g o i n g  on i n  t h e  solar wind o u t  past  P l u t o , "  s a y s  NASA 
a s t r o p h y s i c i s t  John Mihalov. 

S o l a r  wind changes  a l so  are t r i g g e r e d  by  

- more - 
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The solar  wind streams o u t  from t h e  Sun and  e n v e l o p s  t h e  
e n t i r e  so la r  sys tem i n  cha rged  par t ic les ,  mos t ly  e l e c t r o n s  and  
p r o t o n s .  N o  one  knows e x a c t l y  how far t h i s  f i v e  par t ic le  per 
c u b i c  c e n t i m e t e r  f low of p a r t i c l e s  e x t e n d s .  One r e c e n t  g u e s s  i s  
abou t  18 b i l l i o n  m i l e s ,  o r  f o u r  t i m e s  t h e  d i s t a n c e  of Neptune from 
t h e  Sun. 

Be fo re  1985, P i o n e e r  1 0  a n d  Voyager 2,  both p o s i t i o n e d  n e a r  
t h e  e q u a t o r i a l  p l a n e ,  measured periodic g u s t s  i n  t h e  so la r  wind 
called "high speed streams." The par t ic les  would speed up a n d  
t h e n  s l o w  down abou t  once e v e r y  27 d a y s .  Around June  1985,  t h e  
wind stream p a t t e r n  s t o p p e d  and  t h e  winds slowed down d r a m a t i c a l l y  
a t  t h e  closer Voyager 2 -- t w o  b i l l i o n  m i l e s  f r o m  t h e  Sun. But 
there w a s  no s lowing  measured a t  P i o n e e r  11 -- abou t  t h e  s a m e  as 

Voyager 2 d i s t a n c e  b u t  15 degrees h i g h e r  i n  l a t i t u d e .  P i o n e e r  11 

measured t h e  u s u a l  p a t t e r n  o f  h i g h  speed  streams. E v e n t u a l l y ,  t h e  

winds w e r e  f l owing  o n l y  abou t  h a l f  as fas t  a t  Voyager 2 as t h e y  
w e r e  a t  P i o n e e r  11. 

Three  months l a te r ,  i n  August, t h e  solar wind slowed and  t h e  
h i g h  speed streams a l so  stopped a t  P i o n e e r  10 ,  which i s  o u t  t w i c e  
t h e  d i s t a n c e  o f  t h e  o t h e r  t w o  p robes  and  i n  t h e  e q u a t o r i a l  r e g i o n .  
Mihalov bel ieves  t h i s  change i s  connec ted  t o  t h e  ea r l i e r  wind 
speed decrease a t  Voyager 2 .  The f i r s t  slower p a r t i c l e s  which 

were blowing p a s t  Voyager 2 i n  June  would have  j u s t  r e a c h e d  
P i o n e e r  1 0  by August .  Meanwhile, solar  winds a c t u a l l y  sped  up  a t  
t h e  h igher  a l t i t u d e  p o s i t i o n  o f  P i o n e e r  11. 

Back a t  t h e  Sun, t h e  s l o w e r  particles t h a t  f i r s t  reached 

Voyager and  P i o n e e r  10  were b o i l i n g  o f f  i n  March of 1985.  Mihalov 
and Aaron Barnes,  Ames s e n i o r  s c i e n t i s t ,  proposed t h a t  changes  i n  
t h e  Sun a t  t h i s  t i m e  set off t h e  changes o u t  i n  t h e  f a r  solar wind 
which r eached  t h e  v i c i n i t y  o f  t h e  d i s t a n t  probes months l a t e r .  

The changes i n  t h e  Sun were a par t  of a r e g u l a r  v a r i a t i o n  
t h a t  the  Sun undergoes  i n  11-year  c y c l e s  o r  "sunspot  c y c l e s . ' 8  
T h i s  c y c l e  a f f e c t s  t h e  number of s u n s p o t s ,  t h e  c o n f i g u r a t i o n  of 

t h e  magne t i c  f i e l d ,  and  t h e  d i s t r i b u t i o n  of  t h e  t w o  m i l l i o n  d e g r e e  
g a s  making up t h e  so la r  co rona .  

- more - 
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The c o r o n a l  material has sparse areas called " c o r o n a l  h o l e s "  
l o c a t e d  a round t h e  S u n ' s  Nor th  and South  p o l e s .  When t h e  Sun 
approaches  t h e  par t  of i t s  most active phase ,  called s o l a r  
maximum, these c o r o n a l  h o l e s  creep toward  t h e  e q u a t o r  by e x t e n d i n g  
" tongues"  10 o r  20  degrees i n  l o n g i t u d e .  I n  t h e  l a s t  3 years ,  t h e  

Sun has been n e a r  t h e  o p p o s i t e  c o n d i t i o n ,  called s o l a r  minimum, 
when t h e  h o l e s  retreat back toward  t h e  d i r e c t i o n  o f  t h e  p o l e s .  

The wind blows o u t  the  fastest  from t h e s e  lower  d e n s i t y  
h o l e s .  Barnes  e x p l a i n s  t h a t  t h e  h o l e s  form i n  areas where s t r o n g  
winds have blown t h e  c o r o n a l  particles away. As t h e  h o l e s  retreat  
toward  t h e  p o l e s ,  t h e  high-speed streams migrate a l o n g  w i t h  them. 
The S u n ' s  magnet ic  f i e l d  a l s o  i n f l u e n c e s  t h e  s o l a r  wind. T h e  

S u n ' s  f i e ld ,  l i k e  the Ea r th ' s ,  has b a s i c a l l y  a Nor th  and South  
magnet ic  p o l e ,  b u t  t h e  S u n ' s  more complex magnet ic  f i e l d  deviates 
from t h i s  " d i p o l a r "  s t r u c t u r e  d u r i n g  p a r t s  o f  t h e  s o l a r  c y c l e ,  
becoming most compl i ca t ed  d u r i n g  s o l a r  maximum, when t h e  two 
magnet ic  p o l e s  swap places. 

I n  t h e  E a r t h ' s  simpler magnetic f i e ld ,  f i e l d  l i n e s  ( t h e  l i n e s  
f o l l o w i n g  t h e  d i r e c t i o n  o f  f o r c e  t h e  Earth would e x e r t  on a 
magnet ic  o b j e c t s )  wrap around the p l a n e t ,  c o n n e c t i n g  t h e  Nor th  and 
South  magnet ic  p o l e s .  But i n  t h e  S u n ' s  f i e ld ,  t h e  s o l a r  wind 
stretches t h e  S u n ' s  f i e l d  l i n e s  n e a r  t h e  e q u a t o r  f a r  o u t  i n t o  

s p a c e .  One r e g i o n ,  c o r r e s p o n d i n g  l o o s e l y  w i t h  one hemisphere ,  h a s  
more f i e l d  l i n e s  p o i n t i n g  o u t  from t h e  Sun, and  i s  called t h e  

p o s i t i v e  s e c t o r ,  while t h e  remain ing  r e g i o n ,  w i t h  more f i e l d  l i n e s  
coming i n ,  i s  cal led t h e  n e g a t i v e  s e c t o r .  These s e c t o r s  are 
divided by a e q u a t o r ,  s o  a t  t h e  S u n ' s  s u r f a c e ,  a p o i n t  15 degrees 
Nor th  of  t h e  e q u a t o r  would be above t h i s  e q u a t o r  i n  some areas and 
below it i n  o t h e r s .  

Out away from t h e  Sun, t h e  p o s i t i v e  and n e g a t i v e  s e c t o r s  are 
bisected by  a n  imaginary  wavy c u r t a i n  called t h e  c u r r e n t  s h e e t ,  
which e x t e n d s  from t h i s  buck led  e q u a t o r .  ( I t  i s  called t h e  

c u r r e n t  sheet b e c a u s e  l a w s  of p h y s i c s  s tate t h a t  t h e r e  must be an  
e lec t r ic  c u r r e n t  a t  t h e  boundary between o p p o s i t e  magnet ic  f ie lds  
and, i ndeed ,  t h e r e  i s  a n e t  f l ow o f  p o s i t i v e  c h a r g e s  outward and 
n e g a t i v e  par t ic les  inward i n  t h i s  r e g i o n . )  During t h e  p r e s e n t  

- more - 
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s o l a r  c y c l e ,  t h e  r e g i o n  above t h e  c u r r e n t  s h e e t  i s  t h e  n e g a t i v e  
s e c t o r  and, below it, t h e  p o s i t i v e  s e c t o r .  

Back i n  e a r l y  1985, P i o n e e r  11 -- 15 degrees above t h e  

e q u a t o r i a l  p l a n e  -- would f i n d  itself sometimes above and 
sometimes b e n e a t h  t h e  c u r r e n t  sheet as t h e  Sun r o t a t e d .  Normally,  
as t h e  Sun approaches  s o l a r  minimum and t h e  c o r o n a l  h o l e s  re t reat  
toward  the p o l e s ,  the  c u r r e n t  sheet's ridges f l a t t e n  o u t .  A s  w e  
approached  s o l a r  minimum i n  1985, P i o n e e r  11 w a s  l o c a t e d  above t h e  

c u r r e n t  sheet, i n  t h e  n e g a t i v e  s e c t o r  more o f  t h e  t i m e .  By m i d -  

1985, P i o n e e r  11 w a s  a lways i n  the n e g a t i v e  s e c t o r ,  i n d i c a t i n g  
t ha t  the c u r r e n t  sheet had f l a t t e n e d  o u t  b e n e a t h  it. 

T h e  c l o s e r  you go t o  t h e  c u r r e n t  sheet, t h e  s l o w e r  the solar 
wind. A s  t h e  c u r r e n t  sheet "flapped" down toward  t h e  e q u a t o r ,  
even w i t h  Voyager 2 and P i o n e e r  10 ,  t h e  s o l a r  winds s lowed i n  t h i s  
r e g i o n  and sped up  n e a r  t h e  p o l e s .  T h e  e q u a t o r i a l  winds s lowed as 
f a r  as P i o n e e r  1 0 ,  showing t h a t  t h e  Sun ' s  magnet ic  f i e l d  and  t h e  

a s s o c i a t e d  c u r r e n t  sheet are e x e r t i n g  powerfu l  c o n t r o l  o v e r  t h e  

s o l a r  wind even a t  great d i s t a n c e s .  
"The  Sun, i t s  Corona and  magnet ic  f ields,  and t h e  s o l a r  wind 

are a l l  par t  o f  one sys tem,"  s a y s  Barnes .  And even w e l l  past  
P l u t o ,  t h e  s o l a r  winds are a p p a r e n t l y  s t i l l  unde r  t h e  c o n t r o l  of 
t h e  rest of t h e  sys tem.  

- # # # -  
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NASA-Ames Works on Aero-Space Plane 

industry, universities, the Department of Defense, and other NASA 
centers, is helping to develop a National Aero-Space Plane (NASP). 
Ames is using a variety of methods such as wind tunnel tests, 
supercomputer calculations, thermal protection research, and 
piloted flight simulation to help design the hypersonic plane. 
The plane is expected to fly by the year 2000. 

NASA's Ames Research Center, in collaboration with American 

One version of the NASP is designed to take off from an 
airport, thrust through the sound barrier to Mach 25 (25 times the 
speed of sound, or about 18,000 mph), and boost itself into orbit 
around the earth. 
space launch vehicle to carry supplies and building materials to 
other vehicles and installations orbiting the earth such as the 
U . S .  space station. 
passengers from Los Angeles to Tokyo in only two hours, traveling 
up to about 8,800 mph. 

It may operate on military missions and as a 

A second version will be able to fly civilian 

NASA has a great part of the responsibility for developing 
the technology for the aerospace plane. NASA-Ames scientists are 
evaluating the plane's basic shape and propulsion system with the 
use of wind tunnels and Ames' powerful computer system, the 
Numerical Aerodynamic Simulation (NAS) system. Researchers are 
studying thermal protection materials for the aircraft, drawing on 
space shuttle experience and developing new techniques for cooling 

- more - 

T - - -- -1 - -  - -. 



2 

t h e  l e a d i n g  edges o f  t h e  nose  and wings.  Models are b e i n g  tes ted  

f o r  r e s p o n s e  t o  h e a t  and weight  l o a d s ,  and a r t i f i c i a l  i n t e l l i g e n c e  
sys tems are b e i n g  developed  t o  h e l p  f l y  t h e  a i r c r a f t .  

Ames s c i e n t i s t s  are a l s o  d o i n g  r e s e a r c h  i n  e n g i n e s ,  b e h a v i o r  
of  a i r  and  combust ion f lows  a t  s u p e r s o n i c  (Mach 1 t o  Mach 5, o r  

abou t  700 t o  3 ,600  mph) and  h y p e r s o n i c  (above Mach 5)  speeds ,  and 
a n a l y s i s  of p romis ing  a i r c ra f t  s h a p e s .  

The p l a n e  h a s  s p e c i a l  d e s i g n  r e q u i r e m e n t s .  I t  needs  a 
p r o p u l s i o n  sys t em c a p a b l e  o f  t a k i n g  it from t h e  dense  g round- l eve l  
environment  i n t o  t h e  t h i n  upper  a tmosphere where a i r - b r e a t h i n g  
e n g i n e s  have d i f f i c u l t y  o p e r a t i n g .  The p l a n e  must be p r o t e c t e d  by 

a unique  s t r u c t u r a l  d e s i g n  and h e a t - r e s i s t a n t  materials i n  o r d e r  
t o  s u r v i v e  t h e  i n t e n s e  h e a t  and p r e s s u r e  l o a d s  imposed by 
h y p e r s o n i c  f l i g h t .  Be fo re  t h e  f i r s t  f l i g h t  tes t ,  s c i e n t i s t s  must 
s i m u l a t e  f l i g h t  o f  t h e  p l a n e  on computers  because  no wind t u n n e l  

can r e l i a b l y  s i m u l a t e  t h e  f low c o n d i t i o n s  a d e q u a t e l y  a c c o u n t i n g  
f o r  combina t ions  o f  g e o m e t r i c  a i r c ra f t  scale, a l t i t u d e  and  

v e l o c i t y  for  c o n d i t i o n s  a t  h i g h e r  Mach numbers. 
According t o  James Arnold,  Chairman of t h e  Aero-Space P l a n e  

working g roup  a t  Ames, t h e  C e n t e r ' s  g r e a t e s t  i nves tmen t  i n  t h e  
program i s  i n  f l u i d  and  thermal p h y s i c s .  The s c i e n t i s t s  i n v o l v e d  
are u s i n g  supercomputers ,  wind t u n n e l s ,  arc j e t s  and b a l l i s t i c  
r a n g e s  t o  s t u d y  t h e  aerodynamics,  e n g i n e  per formance  and  thermal 

p r o t e c t i o n  o f  t h e  a e r o s p a c e  p l a n e .  
A computer w i t h  t h e  largest  memory i n  t h e  wor ld ,  ca l led  t h e  

Cray-2, i s  a t  t h e  h e a r t  of  t h e  c a l c u l a t i o n s  o f  t h e  a e r o s p a c e  

p l a n e ' s  aerodynamics .  (The aerodynamics o f  an  a i r c ra f t  conce rn  

t h e  motion o f  a i r  and  t h e  e f f e c t  of t h e  forces it e x e r t s  on t h e  
p l a n e  when it f l i e s . )  The Cray-2 can be used  t o  describe t h e  
movement o f  a i r  a round t h e  p l a n e  under  c o n d i t i o n s  g e n e r a t e d  by 
f l i g h t .  

O f  c o u r s e  t h e  s c i e n t i s t s  must conf i rm t h a t  t h e i r  computa t ions  
are c o r r e c t .  To make s u r e  t h a t  t h e  computer codes  a c c u r a t e l y  
p r e d i c t  real  a i r  f low,  Ames s c i e n t i s t s  pe r fo rm code  v a l i d a t i o n  

e x p e r i m e n t s .  I n  t h e s e  expe r imen t s  s c i e n t i s t s  s t u d y  t h e  f low of  
a i r  a round t e s t  models i n  wind t u n n e l s  and compare it t o  t h e  

- more - 
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compute r ' s  aerodynamic p r e d i c t i o n s .  Once t h e y  have conf i rmed t h e  

compute r ' s  p r e d i c t i o n s ,  and  a s s u r e d  themselves t h a t  a l l  of t h e  

appropriate f low p h y s i c s  h a s  been accoun ted  f o r ,  t h e  s c i e n t i s t s  
can  be c o n f i d e n t  t h a t  computa t ions  of f l o w  fo r  f l i g h t  s i m u l a t i o n s  

t h a t  canno t  be o b t a i n e d  i n  a wind t u n n e l  w i l l  be re l iab le .  
A s  a n  example Ames i s  u s i n g  t h e  Cray-2 computer t o  s t u d y  

o t h e r  c h a r a c t e r i s t i c s  of t h e  p l a n e  d u r i n g  f l i g h t ,  such as s k i n  

f r i c t i o n .  These computa t ions  are conf i rmed by b a l l i s t i c  r ange  
t e s t s .  The s k i n  f r i c t i o n  on small tes t  cones  i s  measured d u r i n g  

f l i g h t  a t  speeds  a round Mach 20 ( 1 4 , 0 0 0  mph) and  compared t o  

computer p r e d i c t i o n s .  
The aerodynamics o f  t h e  p l a n e  are  d ic ta ted  by  t h e  c r a f t ' s  

shape  and  e n g i n e s .  The Cray-2 computer i s  b e i n g  used  a t  Ames t o  
d e s i g n  t h e  aerospace p l a n e ' s  body and  e n g i n e s ,  a n d  t o  i n t e g r a t e  
t h e  e n g i n e s  i n t o  t h e  airframe. I n t e g r a t i o n  of t h e  e n g i n e s  i s  

c r u c i a l  because  a i r  i s  p a r t i a l l y  compressed i n  t h e  shock wave o v e r  
t h e  forebody of t h e  c r a f t  before e n t e r i n g  t h e  e n g i n e s ,  and  t h e  

a f t e r b o d y  o f  t h e  a i r p l a n e  serves as t h e  e n g i n e s '  e x h a u s t  n o z z l e .  
T h i s  r e p r e s e n t s  a n  unprecedented  c h a l l e n g e  i n  a e r o n a u t i c a l  d e s i g n .  

One major  t e c h n o l o g i c a l  h u r d l e  t o  be overcome i s  t h e  

p r o p u l s i o n  sys t em f o r  t h e  aerospace p l a n e .  To meet t h i s  need,  
N a t i o n a l  Aero-Space P l a n e  r e s e a r c h e r s  are d e v e l o p i n g  a unique  a i r -  

b r e a t h i n g  e n g i n e  called t h e  scramjet which w i l l  be c a p a b l e  o f  
p r o p e l l i n g  t h e  p l a n e  i n  h y p e r s o n i c  f l i g h t .  A s  t h e  p l a n e  speeds up 
p a s t  abou t  Mach 5 ( 3 , 6 0 0  mph), p r o p u l s i o n  w i l l  s h i f t  over from 

more c o n v e n t i o n a l  e n g i n e s  t o  scramjets. 
Ames c u r r e n t  c o n t r i b u t i o n s  i n  p r o p u l s i o n  are  f o c u s e d  on 

c a l c u l a t i n g  and  measur ing  f lows  i n  i n l e t s  and  n o z z l e s  of t h e  
e n g i n e .  Ames s c i e n t i s t s  w i l l  a l so  tes t  t h e  e n g i n e ' s  combust ion 
sys tem d e s i g n  by  s i m u l a t i n g  combustor f lows  i n  t h e  C e n t e r ' s  
powerfu l  100  megawatt arc  j e t .  

The mater ia ls  c o v e r i n g  t h e  a e r o s p a c e  p l a n e  must be able t o  
w i t h s t a n d  t h e  h i g h  t e m p e r a t u r e s  and p r e s s u r e s  g e n e r a t e d  by f l i g h t  
a t  h y p e r s o n i c  s p e e d .  The p l a n e  c o u l d  be covered w i t h  a metal 
s k i n ,  which would r e q u i r e  compl i ca t ed  plumbing t o  cool t h e  

a i r c r a f t ' s  "hot  spots" d u r i n g  f l i g h t .  A s  a n  a l t e r n a t i v e ,  Ames 

- more - 
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scientists are studying ceramic-ceramic composites made of silicon 
carbide insulation which can withstand temperatures in excess of 
2,500 degrees Fahrenheit. They are also studying methods to lower 
the temperature of the plane's leading edges and nose pit during 
flight. One promising concept is called the "spinning leading 
edge. 

cylinder in a wing's leading edge) can distribute incoming heat by 
spreading the heat over a larger area in comparison to a fixed 
nose tip. The temperature which the plane's nose tip encounters 
will, therefore, be lower than on a plane which has a conventional 
fixed conical nose. 

Ames' arc jet facilities will be used to simulate the hot gas 
flow over components of the aerospace plane structure. These 
tests will evaluate how both materials and structures perform when 
heated by air at hypersonic speeds. This type of test and those 
in the ballistic ranges are the only ways the complex chemical 
interactions of air at high temperature with candidate materials 
and structures can be evaluated. 

In principal, a ball spinning in the nose of the plane (or a 

Aerospace plane scientists and engineers are trying to 
develop a strong very lightweight structure for the aircraft with 
an efficient thermal protection system. Scientists at Ames Flight 
Loads Research Facility are using computer-driven heat lamps and 
hydraulic pumps to apply heat and weight loads to test candidate 
aircraft components. When a component is heated, scientists 
measure the distribution of heat over its surface and compare it 
to data obtained from existing high-speed aircraft and the Space 
Shuttle. Hydraulic pumps are being used to study wing deflections 
which can also be compared with actual flight data. With these 
results, computational codes can be developed and validated to 
predict thermal distribution and load response on the aerospace 
plane before it is built. 

There, are three airframe and two propulsion contractors 
currently working on the NASP program. The designs of the five 
contractors will be judged and, provided it is feasible, the most 
promising will lead to construction of a new experimental aircraft 

- more - 
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(the X-30). With government approval, one or more of these X-30's 
will be built and flown in the early 1990's. 
is proven the aerospace plane itself will be built. 

facilities to test the potential of their designs. 
McDonnell Douglas and General Dynamics will each take some of 
their concepts to Ames to test them in the wind tunnels. 

Once the technology 

In the meantime, the contractors will make use of Ames 
For instance, 

This then is the real thrust of the program: conduct an 
intense program of technology development and design studies in a 
national effort. Providing this effort indicates it is feasible 
to go ahead with the operational National Aero-Space Plane, build 
a demonstrator aircraft, fly it, and prove that it works. 
Additional lessons will be learned in this demonstration process 
and will result in an even better operational fleet. 

T - - -  

7/21/88 

- - -  - -- 



N ! A N e w s  
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field. California 94035 
AC 41 5 694-5091 

For Release: 

D i a n e  S t a n l e y  415/694-5091 

Release No. 88-56 I MME D I ATE 

NOTE TO E D I T O R S :  

World a u t h o r i t i e s  on I n t e r s t e l l a r  Dus t  w i l l  meet 
J u l y  26 -30 ,  1988, a t  S a n t a  Clara U n i v e r s i t y  i n  S a n t a  Clara, 
C a l i f . ,  t o  d i s c u s s  r e c e n t  a d v a n c e s  i n  u n d e r s t a n d i n g  t h i s  g a l a c t i c  

raw mater ia l .  I n t e r s t e l l a r  d u s t  g a t h e r s  i n  d a r k  p a t c h e s  i n  
l u m i n o u s ,  gas  c l o u d s  i n  s p a c e  t h a t  s c i e n t i s t s  b e l i e v e  form s t a r s ,  
p l a n e t s  and  comets. 

R e v o l u t i o n a r y  b r e a k t h r o u g h s  i n  a s t r o n o m i c a l  o b s e r v a t i o n  
t e c h n i q u e s ,  l a b o r a t o r y  s i m u l a t i o n s  o f  i n t e r s t e l l a r  s p a c e ,  a n d  
t h e o r e t i c a l  work  i n  t h e  l a s t  d e c a d e  w i l l  p r o v i d e  a more p r e c i s e  
d e f i n i t i o n  o f  t h e  d u s t ' s  c o m p o s i t i o n  and  c h a r a c t e r i s t i c s .  The 
I A U  Symposium on  I n t e r s t e l l a r  D u s t ,  t h e  f i r s t  i n  18 y e a r s ,  i s  c o -  

s p o n s o r e d  by N A S A  A m e s  R e s e a r c h  C e n t e r  and  t h e  I n t e r n a t i o n a l  
As t ronomica l  Un ion .  

Media a re  i n v i t e d  t o  a l l  s e s s i o n s  o f  t h e  symposium a t  Daly  
S c i e n c e  B l d g .  on t h e  S a n t a  Clara U n i v e r s i t y  campus:  

Tue S e s s i o n  I - DUST I N  THE DIFFUSE INTERSTELLAR M E D I U M  
Wed S e s s i o n  I1 - THE OVERIDENTIFIED INFRARED EMISSION BANDS 
Thu S e s s i o n  I11 - DUST I N  DENSE C L O U D S  
F r i  S e s s i o n  I V  - G R A I N  OPTICAL PROPERTIES, E M I S S I O N  A N D  

S a t  S e s s i o n  V I  - S O L A R  SYSTEM-INTERSTELLAR DUST C O N N E C T I O N  

DESTRUCTION 
S e s s i o n  V - INTERSTELLAR DUST MODELS 

S e s s i o n  V I 1  - DUST FORMATION A N D  D E S T R U C T I O N  

-more- 



Key q u e s t i o n s  t o  be c o n s i d e r e d  a re :  1 )  What is t h e  d u s t  
made o f  i n  d i f f e r e n t  r e g i o n s  o f  i n t e r s t e l l a r  s p a c e  - is it  i c y ,  
r o c k y ,  o r g a n i c ,  s t i c k y ,  h a r d ,  s o f t ,  b r i t t l e ?  2 )  Where i s  t h e  

i m p o r t a n t  i n t e r s t e l l a r  c h e m i s t r y  most h e a v i l y  c o n c e n t r a t e d  - i n  
t h e  g a s  c l o u d s ,  o r  i n  m o l e c u l e s  c o l l e c t i n g  on t h e  i c y  d u s t  
p a r t i c l e s  i n  t h e  c l o u d s ?  

3 )  What c a n  t h e  i ce  and  d u s t  f rom Comet H a l l e y ,  when 
compared w i t h  i n f r a r e d  m e a s u r e m e n t s  f rom p r e - p l a n e t a r y  n e b u l a e ,  
r evea l  a b o u t  s i m i l a r i t i e s  and  d i f f e r e n c e s  i n  o u r  s y s t e m s ?  Our 
s o l a r  s y s t e m  h a s  moved away from its o r i g i n a l  d u s t  c l o u d .  
Comets - i n  d i s t a n t ,  c o l d  o r b i t s  a r o u n d  o u r  s o l a r  s y s t e m  - a re  
removed from s o l a r  i n d u c e d  c h e m i s t r y  and g r a v i t i o n a l  e f f e c t s .  
They a r e  t h o u g h t  t o  c o n t a i n  p r i s t i n e ,  i n t e r s t e l l a r  g r a i n s  from 
t h e  o r i g i n a l  d u s t  c l o u d  and t h e  f o r m a t i o n  o f  o u r  s o l a r  s y s t e m .  

4 )  How are  t h e  h u g e ,  u b i q u i t o u s ,  h y d r o c a r b o n  m o l e c u l e s  

o b s e r v e d  t h r o u g h o u t  i n t e r s t e l l a r  s p a c e  made? T h e s e  g i a n t  ( b y  

i n t e r s t e l l a r  s t a n d a r d s ) ,  complex ,  o r g a n i c  m o l e c u l e s ,  s t r u c t u r e d  
l i k e  c h i c k e n  wire, are s tab le  i n  s p a c e  f o r  b i l l i o n s  of  yea r s .  
5 )  Are these  h i g h - t e m p e r a t u r e  f o r m s  o f  c a r b o n  ( p o l y c y c l i c  
a r o m a t i c  h y d r o c a r b o n s  o r  P A H )  formed i n  t h e  a t m o s p h e r e s  o f  red 

g i a n t  s ta rs  - where  c o n d i t i o n s  ( t e m p e r a t u r e s ,  c h e m i s t r y ,  and  
p r e s s u r e s )  a re  s imilar  t o  t h o s e  i n  a c o m b u s t i o n  e n g i n e ' s  
p r o d u c t i o n  o f  s o o t ?  

6 )  Are P A H  t h e  l o n g  s o u g h t  a f t e r  b u i l d i n g  b l o c k s  o f  c a r b o n  
p r o d u c e d  by t h e s e  s t a r s ?  7 )  Can we f i n d ,  by s t u d y i n g  c o m e t s  and  
m e t e o r i t e s ,  these  complex o r g a n i c  m o l e c u l e s  formed i n  s t e l l a r  
a t m o s p h e r e s  b i l l i o n s  o f  y e a r s  ago?  

The symposium is c o - o r g a n i z e d  by D r .  L o u i s  A l l a m a n d o l a ,  
S p a c e  S c i e n c e  D i v i s i o n ,  NASA A m e s  R e s e a r c h  C e n t e r ,  i n  Mounta in  
V i e w ,  C a l i f .  For  r e g i s t r a t i o n  and  s c h e d u l e  i n f o r m a t i o n  c a l l  
J a n i c e  Varney a t  415/694-5528 o r  S a n t a  Clara C o n f e r e n c e  S e r v i c e s  
a t  408/554-4303.  
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NASA ANNOUNCES BREAKTHROUGH IN COMPUTER TECHNOLOGY 

Large, sophisticated scientific computer codes may soon run 
on desktop computers thanks to a major breakthrough in computing 
technology, NASA announced today. 

Researchers at Advanced Rotorcraft Technology, Inc. (ART, 
Inc.) of Mountain View, Calif., have developed powerful tools that 
easily convert serial FORTRAN programs to run on parallel 
computers. The power of this breakthrough was recently 
demonstrated to 70 NASA engineers and managers at Advanced 
Rotorcraft Technology's facility with a piloted, real-time 
simulation of the Rotor Systems Research Aircraft/X-Wing aircraft 
on a modified DEC Micro VAX I1 desktop computer. 

This research was funded by the Army Aviation Research and 
Technology Activity and managed by NASA's Ames Research Center 
under the Small Business Innovative Research program. 

ART'S President, Dr. Ron DuVal said, "This advance could have 
the same advantages that higher order languages, e.g., FORTRAN, 
PASCAL, C, BASIC, have over programming in machine language. I' 

engineers can have expanded power on easily afforded computers. 
NASA-Ames engineer Gary Hill says, "parallel processing is 
conceptually obvious but very difficult in practice. Until now, 
programming parallel computers required the programmer to be 
conversant in the physics and mathematics of the application, plus 

By taking advantage of parallel processing technology, 

- more - 

- -c 
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t h e  computers' hardware design and s y s t e m s  software a s  wel l . "  
With t h i s  new technique, H i l l  says, I1paral le l  processing j u s t  
became u s e r  f r i e n d l y . "  

Computers normally execute " s e r i a l l y "  - marching through t h e  

code solving one l i n e  of program a t  a t i m e .  S c i e n t i f i c  programs 
modeling physical  phenomena, e . g . ,  simulations,  have t o  ca l cu la t e  
many simultaneous events sequent ia l ly .  P a r a l l e l  processing 

employs more than one processor.  I t  i s  l i k e  having severa l  
mathematicians t o  work a l a rge  problem ins tead  of j u s t  one. A t  

s tages  i n  t h e  problem, each w i l l  be waiting f o r  answers from 
another, b u t  i n t e r i m  so lu t ions  can be derived concurrent ly .  With  

complex computer codes, t h e  t r i c k  i s  t o  know which rout ines  depend 
on each o ther ,  t o  avoid da ta  t r a n s f e r  delays and t o  e f f i c i e n t l y  

use a l l  processors .  
The software t o o l s  developed by ART, I n c .  include a 

development system t h a t  helps t h e  programmer convert s e r i a l  
programs f o r  coarse-grained p a r a l l e l  processing and a p a r a l l e l -  
processing executive t h a t  performs real-time data  management. The 
development s y s t e m  has two p a r t s :  a decomposing t o o l  and a mapping 
t o o l .  The decomposing t o o l  t r acks  the  data  flow of a program and 
breaks it i n t o  t h e  fundamental subroutines and loops.  The mapping 
t o o l  provides a s t r u c t u r e  char t  which allows t h e  u s e r  t o  i d e n t i f y  
data  dependencies. The bene f i t s  of these new t o o l s  allow the  
execution of massive programs on smaller computers providing 

t imely and cost  e f f i c i e n t  answers. 
Modifications t h a t  convert a DEC Micro VAX I1 i n t o  a p a r a l l e l  

processor a r e  another invention of ART, Inc.  Four Vaccelerator 
processor boards were added t o  t h e  backplane of a Micro VAX I1 

along w i t h  high speed shared memory. The Vaccelerator includes a 

Weitek f l o a t i n g  point chip s e t  and i s  b u i l t  around an 80386 

processor.  T h i s  modification i s  a low cost  a l t e r n a t i v e  t o  acquire  
a p a r a l l e l  processor.  

Rotorcraf t  simulations a re  many t i m e s  more d i f f i c u l t  than 
f ixed  wing a i r c r a f t .  

reac t ions ,  have more degrees of freedom and higher frequency 
dynamics. X-Wing i s  a four bladed r o t o r c r a f t  t h a t  s tops i t s  ro to r  

Rotors produce nonlinear aerodynamic 

- more - 
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in flight to achieve fixed wing flight speeds. The RSRA, a flying 
test bed, with the X-Wing rotor have additional degrees of freedom 
plus complicated interactions from the X-Wing's unique circulation 

control rotor and the RSRA's variable  inc idence  w i n g .  T h e  

simulation performed conversions between rotary wing to fixed wing 
flight in real-time, while being piloted from a joy stick. 
Simulation code cycle time improved from 95 milliseconds (ms) to 
less that 15 ms on the parallel processor. 

Rotorcraft simulation is likely to be the most immediate 
beneficiary of this advance in computer technology. Other 
disciplines with potential applications from this fallout of 
NASA/Defense Advanced Projects Agency research on the futuristic 
X-Wing include: simulation of multiple aircraft, flight control 

computers, computational fluid dynamics, structural analysis, 
artificial intelligence, data acquisition and process monitoring. 

Immense utility is seen for this invention for parallelizing 
serial codes, because it is applicable to all parallel computers, 
from micros to the Mark I11 Hypercube at NASA's Jet Propulsion 
Laboratory in Pasadena, Calif. Computer chips will continue to 
get faster - with time and investment of money, but the speed of 
light will always hamper the single processor computer. The new 

ART, Inc. system software doesn't have that limitation. 

T I - -- -1 ._ 
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NOTE TO EDITORS/NEWS DIRECTORS: 

NASA Bedrest News Conference Set 

The Space Physiology Branch w i l l  conduct a news conference on 

the  r e s u l t s  of i t s  Summer Bedrest Study on Wednesday, September 7 ,  

1988 ,  a t  9 : 3 0  a.m.,  i n  Conference Room B-39, L i f e  Sciences 

Building N-239, a t  N A S A ' s  Ames Research Center, Moffett F ie ld ,  

C a l i f .  

Sara B .  Arnaud M . D . ,  p r inc ipa l  i nves t iga to r ,  and some of the  

p a r t i c i p a n t s  w i l l  descr ibe a recent "Bed Rest" Study which focused 

on bone and calcium metabolism. 

The Center has been conducting bedrest  s tud ie s  s ince  1 9 7 1 .  

Data from these  simulated weightlessness s tud ie s  w i l l  help NASA t o  

understand the  mechanisms responsible f o r  t h e  changes observed i n  
long durat ion space missions and t o  determine how weightlessness 

a f f e c t s  t h e  body and i t s  a b i l i t y  t o  reac t  t o  reent ry  s t r e s s e s .  

T h i s  i s  p a r t i c u l a r l y  important i n  t he  development of p ro tec t ive  

procedures and countermeasures. The number of p a r t i c i p a n t s ,  t h e i r  

sex, durat ion of t he  study, and the  regimen and goals  of t h i s  

yea r ' s  study w i l l  be t he  subject  of t h e  news conference. S t i l l  

p i c tu re s  which depict  the  nature of t h e  experiments and the  
a c t i v i t i e s  of t h e  subjec ts  w i l l  be ava i lab le  f o r  news media 

r ep resen ta t ives .  

take place immediately a f t e r  t he  conference. 

A shor t  tour  of the  Human Research F a c i l i t y  w i l l  



N ! A  News 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, California 94035 
AC 41 5 694-5091 

For Release: 

D i a n e  S t a n l e y  415/694-5091 

Release No. 88-60 IMMEDIATE 

NOTE TO EDITORS: 
E x o b i o l o g y ' s  r o l e  i n  c u r r e n t  and  n e a r  term NASA m i s s i o n s  

w i l l  be  r e v i e w e d  i n  a t h r e e  day  m e e t i n g  w i t h  l e a d i n g  w o r l d  
a u t h o r i t i e s  on  s o l a r  s y s t e m  s t u d i e s .  The Symposium on  E x o b i o l o g y  
i n  S o l a r  S y s t e m  E x p l o r a t i o n  w i l l  b e  h e l d  A u g u s t  24-26 ,  1988 ,  a t  
t h e  S u n n y v a l e  H i l t o n  I n n ,  S u n n y v a l e ,  C a l i f .  E x o b i o l o g y  a d d r e s s e s  
t h e  most f u n d a m e n t a l  q u e s t i o n  man c a n  a s k  - how d i d  l i f e  b e g i n  
and  e v o l v e  i n  t h e  s o l a r  s y s t e m ?  

A p r e s s  c o n f e r e n c e  w i l l  b e  h e l d  11 a.m., F r i d a y ,  Augus t  2 6 ,  
B l d g .  245 a t  N A S A  A m e s  Research C e n t e r ,  M o f f e t t  F i e l d ,  C a l i f .  

The symposium, s p o n s o r e d  by A m e s  R e s e a r c h  C e n t e r ,  w i l l  c o v e r  a l l  
s i g n i f i c a n t  research r e l a t e d  t o  t h e  e m e r g e n c e  o f  l i f e  i n  t h e  

s o l a r  s y s t e m .  

b r i n g  t h e  w o r l d  up t o  da t e  on t h e  p l a c e s  t o  search f o r  l i f e  
r e l a t e d  c l u e s , l l  s a i d  Glenn  Carle ,  S o l a r  S y s t e m s  E x p l o r a t i o n  
B r a n c h  C h i e f  and  c o n f e r e n c e  o r g a n i z e r .  

E u r o p a  and  T i t a n ,  Mars, and  comets are o f  p a r t i c u l a r  i n t e r e s t  t o  
e x o b i o l o g i s t s .  Comprehens ive  r e v i e w s  o f  t h e s e  s o l a r  s y s t e m  
b o d i e s  w i l l  b e  p r e s e n t e d .  

Some b a s i c  q u e s t i o n s  t o  b e  c o n s i d e r e d  are:  1 )  Where d i d  

E a r t h ' s  c a r b o n - r i c h  e n v i r o n m e n t  come f rom? 2 )  How d i d  l i f e  b e g i n  
on  E a r t h ?  3 )  What c a n  T i t a n ' s  t h i c k  a t m o s p h e r e ,  E u r o p a ' s  o c e a n s ,  
and M a r t i a n  s o i l  t e l l  u s  a b o u t  t h e  o r i g i n  o f  l i f e  on E a r t h ?  
4 )  Were comets t h e  b u i l d i n g  b l o c k s  o f  t h e  o u t e r  p l a n e t s ?  

"We p l a n  t o  a s k  a l l  t h e  e x o b i o l o g y  q u e s t i o n s  a t  o n c e ,  a n d  

The g i a n t  p l a n e t s ,  J u p i t e r  and  S a t u r n ,  t h e i r  s a t e l l i t e s ,  

'-1 - - - -  f 
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5 )  Are c o m e t s  t h e  s o u r c e  o f  E a r t h ' s  o r g a n i c  m a t e r i a l ,  a t m o s p h e r e  
and o c e a n s ?  

Deep r i v e r  c h a n n e l s  and  l a k e  b e d s  on Mars, a n d  e v i d e n c e  f o r  
l akes  on e a r l y  Venus s u g g e s t  a n  e a r l y  i n n e r  s o l a r  s y s t e m  w i t h  

a b u n d a n t  water ,  a n e c e s s a r y  c o n d i t i o n  f o r  l i f e  as we know i t .  
Ice  c r u s t e d  E u r o p a ,  J u p i t e r ' s  smal lest  moon, h a s  s u s p e c t e d  
p l a n e t - w r a p p i n g  o c e a n s  b e n e a t h  i t s  smooth s u r f a c e  a n d  e v i d e n c e  
o f  o r g a n i c  mater ia l  s u r f a c i n g  i n  c r a c k s  t h a t  c o n t i n u a l l y  melt  a n d  
r e f r e e z e .  J u p i t e r ' s  h u g e ,  a t m o s p h e r i c  s t o r m s  a re  a n a t u r a l  
l a b o r a t o r y  f o r  chemical  e v o l u t i o n .  

T i t a n ,  S a t u r n l s  l a r g e s t  moon, h a s  t h i c k  m e t h a n e  a n d  n i t r o g e n  

c l o u d s  t h a t  may o b s c u r e  l i q u i d  m e t h a n e  and  n i t r o g e n  on i t s  
s u r f a c e .  T i t a n ,  t h e  o n l y  s a t e l l i t e  i n  t h e  s o l a r  s y s t e m  w i t h  a 
s u b s t a n t i a l  a tmosphe re ,  may s e r v e  as  a mode l  f o r  E a r t h ' s  p r e -  
b i o l o g i c a l  s t a g e s .  

C u r r e n t  t h e o r i e s  o f  s o l a r  s y s t e m  f o r m a t i o n  s u g g e s t  t h a t  all 
matter i n  t h e  s o l a r  s y s t e m  o r i g i n a t e d  from i n t e r s t e l l a r  d u s t  a n d  
g a s  m o l e c u l e s .  The t h e o r i e s  p r o p o s e  t h a t  t hese  o r i g i n a l  
c o n s t i t u e n t s  may b e  p r e s e r v e d  i n t a c t  i n  comets. What c a n  t h e s e  
p r i m o r d i a l  b o d i e s ,  w i t h  t h e i r  s i m p l e  and  complex  o r g a n i c  
m o l e c u l e s ,  i c e ,  and  d u s t ,  t e l l  u s  a b o u t  t h e  so la r  s y s t e m ' s  
e a r l i e s t  d a y s ?  

NASA's p l a n s  t o  i n v e s t i g a t e  t hese  q u e s t i o n s  now i n c l u d e  
P r o j e c t  Ga l i l eo  t o  J u p i t e r ,  t h e  Mars O b s e r v e r  M i s s i o n ,  a Mars 
Rover /Sample  R e t u r n  M i s s i o n ,  t h e  p r o p o s e d  C o m e t  Rendezvous  
A s t e r o i d  F l y b y  M i s s i o n  and  T i t a n - C a s s i n i  M i s s i o n ,  a NASA/ESA 
c o o p e r a t i v e  v e n t u r e  t o  S a t u r n ' s  s a t e l l i t e .  E x p e r i m e n t s  f o r  t h e s e  
m i s s i o n s  w i l l  b e  c o n s i d e r e d  and  d i r e c t i o n s  f o r  f u t u r e  
e x o b i o l o g i c a l  research  w i l l  b e  s u g g e s t e d .  

p h o t o s  a n d  v i d e o t a p e  w i l l  b e  a v a i l a b l e  a t  t h e  p r e s s  c o n f e r e n c e .  
The  p r e s s  c o n f e r e n c e  w i l l  b e  c a r r i e d  on N A S A  S e l e c t  t e l e v i s i o n  
( S a t c o m  F2R, t r a n s p o n d e r  1 3 ,  72 d e g r e e s  west l o n g i t u d e . )  Video  

s c e n e  l o g s  w i l l  be  a v a i l a b l e  t o  TV e d i t o r s  from Ames P u b l i c  
I n f o r m a t i o n  O f f i c e  a t  4 1 5 / 6 9 4 - 5 0 9 1 .  

Media a re  i n v i t e d  t o  a t t e n d  a l l  c o n f e r e n c e  s e s s i o n s .  S t i l l  

I/ I f  I! Augus t  1 6 ,  1988 



PRELIMINARY AGENDA 
(Revised 8/15/88) 

The Symposium on Exobiology in Solar System Exploration 
Sunnyvale Hilton, Sunnyvale, California 

August 24 - 26,1988 

Wednesday, August 24, 1988 

Morning w / A u t h o r ( s )  

8:OO Registration 
9:OO Welcome and Introduction D. L. Compton 
9: 10 Future Opportunities for Exobiological 

Research in the Solar System 
950 Coffee Break 

10: 10 Exobiology--Past and Present 
11: 10 Asteroids and Other Small Bodies D. Cruikshank/J. Kerridge 
12:lO Lunch 

G. CarleD. DeFrees 

H. P. Klein 

Afternoon 

1:30 Comets: Chemistry and Origins, or: "Why 
Comets are Likely to be Connected to the 
Origin of Life on the Earth" 

2:30 Comet Rendezvous Asteroid Flyby Mission 
3:30 Coffee Break 
350 Cosmic Dust 
450 Biogenic Elements and Impact Phenomena 

on the Moon 
550  Break for the Day 

A. Delsemme 
M. NeugebauerP. Weissman 

D. Brownlee/S. Sandford 

E. Gibson/S. Chang 

Evening 

6:OO No Host Mixer 

Thursday, August 25, 1988 

Morning &&er/Author(s) 

8:OO 

9:OO 

Venus: A Search for Clues to Early Biological 
Possibilities L. Colin/J. Kasting 
Giant Planets: Clues on Past and Current 
Organic Chemistry in the Outer Solar System 

1O:OO Coffee Break 
10:20 Project Galileo T. Johnson/R. Young, L. Colin 
11:20 Europa J. Oro/S. Squyres, R. Reynolds 
12:20 Lunch 

J. Pollack/S. Atreya 



Thursday, August 25, 1988 

Afternoon 

2:OO The Atmosphere and Surface of Titan 

3:OO Coffee Break 
3: 15 Titan-Cassini Mission 

4: 15 Future NASA Solar System Exploration 
Activities and International Opportunities 

ker/Author(s) 

T. Scattergood/T. Owen, 
D. Gautier, F. Raulin 

S. KerridgeW. Flury, 
J. P. LeBreton, G. Scoon, 
D. Stetson, R. Stoller, G. Tan 

G. Briggs/B. French, 
T. Ramlose 

5: 15 Break for the Day 

Evening 

8:OO Evening Speaker -- Tom Paine 

Friday, August 26, 1988 

Morning &g&gr/Author(s) 

9:OO 

1O:OO 

11:OO Lunch 

Mars: A Reassessment of its Interest to 
Exobiology C. McKay/M. Carr 
Mars Observer Mission: Toward a Basic 
Understanding of Mars A. Albee 

Afternoon 

1:30 Mars Rover Sample Return Mission M. Carr/C. McKay 
2:30 Coffee Break 
2:45 

3:45 Closing Address G. Carle 
4:OO End Symposium 

Mission Supporting Research Studies and 
Development Opportunities for Future Missions J. Rummel 
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SUPERSONIC STOVL J E T  MODEL FACES TEST 
Aerodynamics  a n d  p r o p u l s i o n  t e s t s  of a f u l l - s c a l e  powered 

wind t u n n e l  model based on  t h e  G e n e r a l  Dynamics C o r p o r a t i o n -  
d e s i g n e d  E-7 STOVL (Shor t  Take-Off  a n d  Ver t i ca l  L a n d i n g )  a i r c r a f t  
w i l l  be c o n d u c t e d  a t  NASA's Ames R e s e a r c h  C e n t e r ,  Moun ta in  V i e w ,  

C a l i f . ,  t h i s  summer a n d  f a l l .  

NASA's F u l l - s c a l e  Aerodynamics Research D i v i s i o n ,  t h e  U.S. 
D e p a r t m e n t  of D e f e n s e  Advanced Research Projects  Agency ( D A R P A ) ,  

a n d  t h e  C a n a d i a n  Depar tmen t  of R e g i o n a l  I n d u s t r i a l  E x p a n s i o n  are  

c o n d u c t i n g  t h e  t es t s .  The wind t u n n e l  model w a s  j o i n t l y  d e s i g n e d ,  
fabr icated,  a n d  assembled b y  NASA a n d  B o e i n g  Canada,  de H a v i l l a n d  
D i v i s i o n ,  a n d  i s  powered b y  a R o l l s  Royce Spey  801-SF e n g i n e .  T h e  

p a r t i a l l y  completed model was e x h i b i t e d  a t  t h e  N a t i o n a l  F u l l - s c a l e  
Aerodynamics  F a c i l i t y  d e d i c a t i o n  i n  December, 1 9 8 7 .  

On Thursday ,  Augus t  4 ,  t h e  E-7 s u p e r s o n i c  j e t  model w a s  

placed i n  t h e  O u t d o o r  Aerodynamic R e s e a r c h  F a c i l i t y  (OARF) f o r  i t s  
i n i t i a l  p r o p u l s i o n  s y s t e m  tes ts .  T h e s e  tes ts  were s u c c e s s f u l l y  
completed on Augus t  1 9 .  D u r i n g  t h e  l a s t  week of Augus t ,  t h e  E-7 
model w i l l  be i n s t a l l e d  i n  t h e  r e c e n t l y  modified 40- x 80-Foot 
Wind T u n n e l .  T h i s  w i l l  be t h e  f i rs t  f u l l - s c a l e  a i r c r a f t  model t o  
be tes ted  i n  t h i s  w ind  t u n n e l  s i n c e  i t s  m o d i f i c a t i o n .  I t  i s  a l so  
a n t i c i p a t e d  t h a t  t h e  E-7 model w i l l  be t h e  f i r s t  f u l l - s c a l e  
a i r c r a f t  model t o  be tes ted i n  t h e  new 80- x 120-Foot  Wind T u n n e l .  
These tes ts  w 'I1 m e a s u r e  t h e  a e r o d y n a m i c  character is t ics  of t h e  

complete a i r c r a f t  d u r i n g  l o w  speed f l i g h t .  

- more - 
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T h i s  a i r c r a f t  concept  is  des igned  for  t a k e o f f  from a s h o r t  
f i e l d  less  t h a n  500 f e e t  long ,  and f o r  a ver t ical  l a n d i n g  from 
hover .  During t a k e o f f  and l and ing ,  t h e  flow f r o m  t h e  eng ine  is  
divided i n t o  two streams. The eng ine  f a n  bypass  f l o w  powers t h e  

e j e c t o r  and t h e  t u r b i n e  c o r e  f low powers t h e  v e n t r a l  n o z z l e .  For  
t h i s  concept  i n  hover ,  l i f t  i s  g e n e r a t e d  b o t h  by ejectors, l o c a t e d  
i n  the wing on each s ide of  t h e  f u s e l a g e ,  and by a v e n t r a l  n o z z l e  
which i s  v e c t o r e d  v e r t i c a l l y .  The eng ine  f a n  a i r  provides t h e  

s o u r c e  of  t h e  h i g h  p r e s s u r e  a i r  f o r  t h e  e j e c t o r  a t  a p r e s s u r e  
r a t i o  of  approximate ly  3 . 0 .  I n  t h e  c r u i s e  mode, t h e  f a n  a i r  and 
t h e  v e n t r a l  n o z z l e  are d i r e c t e d  a f t ;  t h e  e j e c t o r  areas are closed. 

F u t u r e  work w i t h  t h i s  model w i l l  i n c l u d e  a d a p t i n g  t h e  model 
t o  t h e  more powerful  GE F l l O  eng ine .  T h i s  eng ine  w i l l  be o p e r a t e d  
i n  a mixed f low mode. I n  hover bo th  t h e  eng ine  bypass  f low and 
c o r e  f low w i l l  be mixed. A p o r t i o n  of  t h i s  high energy  a i r  w i l l  

be ducted t o  t h e  e j e c t o r s  and t h e  remainder t o  a v e n t r a l  n o z z l e  t o  
p r o v i d e  ver t ical  l i f t .  I n  c r u i s e ,  t h e  e j e c t o r  and  t h e  v e n t r a l  
nozz le  w i l l  be  c l o s e d  and t h e  eng ine  exhaus t  w i l l  be c o n t r o l l e d  
through a n  a f t  v e c t o r e d  t h r u s t  n o z z l e .  

Fol lowing t h e  c u r r e n t  t e s t s  a t  A m e s  Research Center ,  t h e  

model w i l l  be t r a n s p o r t e d  t o  Boeing Canada, de H a v i l l a n d  D i v i s i o n ,  
f o r  a d a p t a t i o n  t o  t h e  model of t h e  F l l O  eng ine .  I t  w i l l  t h e n  be 

t r a n s p o r t e d  t o  N A S A ' s  L e w i s  Research Center ,  Cleve land ,  Ohio.  

L e w i s  Research Center  w i l l  conduct t he  f i rs t  t e s t i n g  of t h e  

modi f ied  model u s i n g  t h e  mixed f l o w  mode and w i l l  validate t h e  

o p e r a t i o n  of a f u l l y  i n t e g r a t e d  f l i g h t / p r o p u l s i o n  c o n t r o l  system. 
T h i s  c o n t r o l  sys tem i s  g e n e r i c a l l y  s imi l a r  t o  t h e  c o n t r o l  system 
required f o r  most s u p e r s o n i c  STOVL a i r c r a f t  c o n c e p t s .  A f t e r  

t e s t i n g  a t  L e w i s ,  t h e  model w i l l  be made a v a i l a b l e  t o  A m e s  

Research Center  f o r  a d d i t i o n a l  wind t u n n e l  and hover  tes ts .  
T h i s  i s  a unique o p p o r t u n i t y  t o  v a l i d a t e  t h e  performance of 

an e j e c t o r  augmentor packaged i n  a s u p e r s o n i c  airframe and 
conf igu red  f o r  STOVL o p e r a t i o n .  A s u c c e s s f u l  conc lus ion  of these 
tes ts  w i l l  e s tab l i sh  t h e  s u p e r s o n i c  STOVL concept  as a s t r o n g  
contender  f o r  t h e  20th  c e n t u r y  f i g h t e r  a i r c r a f t .  A pho to  of  t h e  

E-7 i n  t h e  OARF i s  reproduced f o r  t h i s  news release. 

8/30/88 
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FASTEST SUPERCOMPUTER IN THE WORLD DELIVERED TO N A S A  AMES 

A Cray Y-MP, the fastest supercomputer in the world, arrived 
a t  V A S A ' S  Rmes Research Center this week. Ames is the first 
customer to take delivery of this new supercomputer. 

The Cray Y-MP will be installed as the High Speed Processor- 
2 (HSP-2) in the Numerical Aerodynamic Simulation (NAS) Facility 
at A m e s .  After check out and acceptance it will be incorporated 
into the production system with HSP-1, a Cray-2 supercomputer. 
These systems are used for the simulation of aircraft and 
aerospace vehicles by researchers at government, industry, and 
universities throughout the nation. 

The Y-MP system has eight central processors and 32 million 
64-bit words (256 million bytes) of central memory, with 256 
million words (two billion bytes) of high-performance secondary 
me'nory through an solid-state storage device. The system's 
input/output features include the capability of handling up to 
248 billion bytes of high-speed storage. It uses the Cray 
operating system UNICOS, based on UNIX System V, and a suite of 
compilers, utilities, and other software tools. 

The supercomputer offers performance 30 times that of the 
Cray-1 system introduced in 1976 and three times that of the 
largest CRAY X-MP computer system. 

The contract value f o r  the High Speed Processor 2 (HSP-2) is 
36.5 million, and $10.2 million for the hardware upgrade options. 
The acquisition of the HSP-2 consists of a 36 month lease. 

-end- August 31, 1988 
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INFORMATION SUMMARIES: SUMMER 1988 BEDREST STUDY 

N A S A  Ames Research Center (ARC) conducted its annual bedrest 
study this summer. In past bedrest studies, information V J ~ S  
collected from these simulated weightlessness exercises. N A S A  
h a s  used this data to understand the mechanisms responsible for 
the changes observed in long duration space missions and to 
determine how weightlessness affects the body and its ability to 
react to re-entry stresses. This is particularly important in 
the development of protective procedures and countermeasures. 

All eight participants in this study that ended on 
Friday, August 12 were healthy males, aged 3 2  - 45. They wers a1.1 
California residents. The following is their name and city of 
residency: Chuck Gretton, Camp Meeker; Sam Kampschmidt, S o u t h  San 
Francisco; Bill McClain, Oakland; Michael J. Monges, Morgan H i l l ;  
Russell Nelson, San J o s e ;  Robert Norby, Oakland; Martin P. 
Rawson, Cupertino; and Jeffrey Steiger, Seaside. 

The protocol of this study was designed to determine the 
short term effect of 0 G on the mineralization of bone. The 
study was a pilot study for a similar one to be carried out on 
astronauts during a 7 day mission, and followed the same 
protocol. The study began 20 days before "launch" or bedrest 
with the collection of historical information on diet and 
exercise, baseline samples of blood, urine and saliva, 
3drninistration of bone markers, and testing, to establish the 
status of some aspects of bone, muscle, vascular, and endocrine 
metabolism before the simulated flight. 

Simulated launch took place at the beginning of the bedrest 
period when all subjects began a 7 day period of bedrest in a 
minus six (-6) degree head down position. Subjects maintained 
this position, to remove the weight from the lower hal-f of the 
body, for 2 4  hours a day and had tests similar to those done 
before bedrest. After the 7th bedrest day, "landing" was 
simulated by getting up and becoming active and ambulatory again. 
During the period of recovery, which lasted 20 days, a small 
sample of bone tissue was taken frpm the hip bone, to determine - 

-more- September 6, 1988 
~ - -  
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the short term response of bone, to lack of weight, and the 
testing procedures carried earlier, repeated for the third time. 

The following ARC investigators and support persons 
conducted the current bedrest study: 

NASA, Ames Research Center 
Sara B. Arnaud, M.D. 
Research Scientist, 
Space Physiology Branch 

Joan Vernikos-Danellis, Ph.D., 
acting Associate Director, 
Dirsctorate of  Space Research 

Alan Hargens, Ph.D., Chief, 
Space Physiology Branch 

Lanny Keil, Ph.D., Robert Whelan, Ph.D., and Michael 
Aratow, M.D., a l l  research scientists in the Space 
Physiology Branch 

Dee O'Hara, B.S., R.N. 
Manager, Human Research Facility 

Nursing Staff- Bionetics Corp. 
Edith Crofoot, R.N., nurse supervisor 

U.S. Veteran Administration Medical Centers 
Donald Sherrard, M.D., Seattle, Washington 
Robert Marcus, M.D., Director, Aging Study Unit, 

Geriatric Research, Education, and Clinical 
Center, (GRECC) , P a l o  Alto 

M. Kazemi, R.N., GRECC, Palo Alto 

Stanford University 
Charles Steele, Ph.D., School of Engineering 
Robert Marcus, M.D. 

Spectroscan, San Bruno, Calif. 
Burton Silver, Ph.D. 

Numerous other un-named university co-investigators came to 
Ames and assisted in the bedrest study. Ranita A. Dalton, 
supervisor, and D. Gail Snyder, project manager, work for the 
Bionetics Corp., support services contractor to the Human 
Research Facility. This organization recruits and provides 
initial interviewing and screening of men and women subjects, as 
well as dietetic and nutritional support for the study. 
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NASA EARTH RESOURCES AIRCRAFT TO A I D  
YELLOWSTONE FIRE CONTROL EFFORTS 

NASA A m e s  R e s e a r c h  C e n t e r ' s  ER-2 a n d  C130 a i r c r a f t  are  

e m b a r k i n g  on m u l t i p l e  i n f r a r e d  t h e r m a l  mapping  m i s s i o n s  o v e r  t h e  

Y e l l o w s t o n e  N a t i o n a l  P a r k  a rea  t h a t  w i l l  a i d  f i r e  c o n t r o l  e f f o r t s  

underway.  NASA's r e m o t e  s e n s i n g  a i r c r a f t  are  e q u i p p e d  w i t h  

t h e r m a l  i n f r a r e d  s e n s o r s  t h a t  t t seef t  t h r o u g h  t h e  t h i c k  l a y e r s  o f  

smoke now b l a n k e t i n g  t h e  e n t i r e  r e g i o n .  

Data r e d u c t i o n  s y s t e m s  a n d  h i g h  r e s o l u t i o n  t e l e v i s i o n  

m o n i t o r s ,  t o  be  g r o u n d  b a s e d  a t  Greater Y e l l o w s t o n e  Area U n i f i e d  

Command i n  West Y e l l o w s t o n e ,  M o n t a n a ,  f o r  t h e  ER-2 a n d  f l o w n  o n  

b o a r d  t h e  C130, w i l l  g i v e  f i r e  o f f i c i a l s  v a l u a b l e  r e a l  t ime 

i m a g e s  o f  new f i r e s  and  t h e  a d v a n c i n g  f i r e  f r o n t .  

The f i r e  l i n e  a t  Y e l l o w s t o n e  N a t i o n a l  P a r k  v a r i e s  w i t h  wind  

s p e e d  and  d i r e c t i o n .  Smoke p l u m e s  a v e r a g i n g  more t h a n  30 ,000  

f e e t  d r o p  d e b r i s  a h e a d  o f  t h e  f i r e  l i n e s ,  s t a r t i n g  new s p o t  

f i r e s .  F i r e f i g h t e r s  s a y  " i t ' s  l i k e  s t o p p i n g  a s p e e d i n g  f r e i g h t  

t r a i n  w i t h  y o u r  h a n d s . "  Knowing t h e  l o c a t i o n ,  s i z e ,  s p e e d ,  a n d  

i n t e n s i t y  o f  t h e  f i r e s  w i l l  h e l p  f i r e  o f f i c i a l s  p r i o r i t i z e  t h e i r  

a v a i l a b l e  manpower and  e q u i p m e n t .  

NASA's ER-2, f l y i n g  a t  a p p r o x i m a t e l y  65 ,000  f e e t  a n d  400 

k n o t s ,  c a n  p r o v i d e  t h e  o n l y  c o m p l e t e  h i g h  r e s o l u t i o n  t h e r m a l  map 

o f  t h e  4000 s q u a r e  m i l e  f i r e  a r e a ,  i n  a b o u t  two h o u r s .  The 

a i r c r a f t  w i l l  t r a n s e c t  t h e  area i n  12 f l i g h t  p a t h s  w h i l e  t h e  

m u l t i s p e c t r a l  s c a n n e r  r e c o r d s  t h e r m a l  e n e r g y  from 11 d i s c r e t e  

w a v e l e n g t h  b a n d s  o f  v i s i b l e ,  i n f r a r e d ,  a n d  t h e r m a l  s p e c t r a .  

A NASA d o w n l i n k i n g  c a p a b i l i t y ,  b e i n g  t r a n s p o r t e d  t o  t h e  f i r e  

c o n t r o l  c e n t e r  a t  West Y e l l o w s t o n e ,  w i l l  make t h e  s c a n n e r  

i n f o r m a t i o n  i m m e d i a t e l y  a v a i l a b l e  t o  f i r e  o f f i c i a l s ,  a n d  t h e  

f i r e f i g h t i n g  teams. The d e t a i l e d  s p e c t r a l  d a t a  w i l l  b e  c o n v e r t e d  

t o  v i d e o  s i g n a l  on  b o a r d  - the , -ER-2 ,  t r a n s m i t t e d  t o  t h e  d o w n l i n k ' s  

g r o u n d  r e c e i v e r ,  c o m p u t e r  e n h a n c e d ,  a n d  d i s p l a y e d  on  a h i g h  



r e s o l u t i o n  t e l e v i s i o n  s c r e e n  a t  t h e  f i r e  c o n t r o l  c e n t e r .  

NASA p e r s o n n e l  a t  t h e  West Y e l l o w s t o n e  g r o u n d  s t a t i o n  w i l l  

t r a n s c r i b e  t h e  t h e r m a l  d a t a  o n t o  t o p o g r a p h i c a l  maps f o r  t h e  

f i r e f i g h t i n g  teams. V i d e o  r e c o r d i n g s  o f  t h e  o v e r f l i g h t s  W i l l  b e  

a v a i l a b l e  f o r  t h e  r e s o u r c e  a g e n c i e s '  s t r a t e g y  m e e t i n g s .  The ER-2 

W i l l  b e  b a s e d  a t  NASA Ames R e s e a r c h  C e n t e r  a t  M o f f e t t  F i e l d ,  

C a l i f .  , who h a s  management  r e s p o n s i b i l i t y  f o r  t h e  a i r c r a f t .  

E a r l i e r  ER-2 o v e r f l i g h t s  o f  t h e  Y e l l o w s t o n e  f i r e  area h a v e  

b e e n  b a s e d  i n  T o p e k a ,  K a n s a s ,  w h e r e  t h e  a i r c r a f t  was on 

a s s i g n m e n t .  Data t r a v e l l e d  f rom K a n s a s  t o  A m e s  R e s e a r c h  C e n t e r  

i n  C a l i f o r n i a  t o  b e  a n a l y s e d ,  a n d  b a c k  t o  Y e l l o w s t o n e  N a t i o n a l  

P a r k .  The d o w n l i n k  c a p a b i l i t y  b e i n g  e s t a b l i s h e d  i n  West 

Yellowstone w i l l  e l i m i n a t e  c o s t l y  d a t a  t r a n s p o r t a t i o n  time. 

NASA's C130 a i r c r a f t ,  f l y i n g  a t  2 0 - 2 5 , 0 0 0  f e e t  a n d  200 

k n o t s ,  w i l l  r e c o r d  h i g h e r  r e s o l u t i o n  i n f o r m a t i o n  on  p a r t i c u l a r  

f i r e s  i n  t h e  p a r k .  The a i r c r a f t  w i l l  b e  e q u i p p e d  w i t h  a 

m u l t i s p e c t r a l  s c a n n e r  a n d  have t h e  d a t a  r e d u c t i o n  a n d  v i d e o  image  

d i s p l a y  system on b o a r d .  I n t e r p r e t a t i o n  and m a p p i n g  o f  t h e  f i r e  

area w i l l  b e  done  i n  r e a l  t ime by  U.S. F o r e s t  S e r v i c e  p e r s o n n e l  

w h i l e  on  t h e  a i r c r a f t .  

A s c i e n t i f i c  team, h e a d e d  by  M r .  James Brass a t  NASA A m e s  

R e s e a r c h  C e n t e r ,  h a s  b e e n  c o n d u c t i n g  f i r e  and  smoke r e s e a r c h  

s i n c e  1984.  A b a s e  o f  e q u i p m e n t  and  e x p e r i e n c e  h a s  b e e n  

d e v e l o p e d  t h a t  e x a m i n e s  n u t r i e n t  c y c l i n g  and  a t m o s p h e r i c  

c h e m i s t r y  on  l o c a l ,  r e g i o n a l ,  a n d  g l o b a l  sca les .  The r e s e a r c h  

team i n c l u d e s  U n i t e d  S t a t e s  F o r e s t  S e r v i c e  R i v e r s i d e  F i r e  

L a b o r a t o r y ,  E n v i r o n m e n t a l  P r o t e c t i o n  Agency,  u n i v e r s i t i e s ,  a n d  

o t h e r  n a t i o n a l  l a b o r a t o r i e s .  R e s e a r c h  d a t a  w i l l  b e  c o l l e c t e d  on  

' t h e  NASA/U.S. F o r e s t  S e r v i c e  Y e l l o w s t o n e  c o l l a b o r a t i v e  f l i g h t s .  

The C130 a i r c r a f t  d e p a r t s  S a t u r d a y ,  S e p t e m b e r  1 0 ,  f o r  I d a h o  

F a l l s ,  I d a h o ,  making  i t s  f i r s t  o v e r f l i g h t  o f  Y e l l o w s t o n e  

e n r o u t e .  ER-2 r e s e a r c h  f l i g h t s  w i l l  b e  made F r i d a y ,  S e p t e m b e r  9 ,  

and  t h e  week o f  S e p t e m b e r  1 2 .  The ER-2 d o w n l i n k ' s  c a p a b i l i t y  a t  

West Y e l l o w s t o n e  s h o u l d  b e  o p e r a t i o n a l  by a b o u t  S e p t e m b e r  14 .  

F i r e  r e s e a r c h  is managed by t h e  E c o s y s t e m  S c i e n c e  a n d  

T e c h n o l o g y  B r a n c h  o f  NASA Ames L i f e  S c i e n c e  D i v i s i o n .  NASA's 

ER-2 a n d  C130 a i r c r a f t  are  managed by t h e  S c i e n c e  a n d  A p p l i c a t i o n  

A i r c r a f t  D i v i s i o n  o f  A m e s  R e s e a r c h  Center i n  M o u n t a i n  V i e w ,  

C a l i f .  

S e p t e m b e r  9 ,  1988 
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Environmental Reactions 
Induced by Comets 

Project  ERIC Experiment Design 

Scattered Scattered 
Solar UV 

5300 Km 

Radar Launch 

Ambient ionosphere measured by incoherent scatter radar. 

Release of comet-like molecules prior to satellite pass. 

UV imaging of region to document effects upon 
normal scattering process (Holes in UV signal?). 

Radar observes effects upon ionosphere (plasma hole), 

0 Post-event modelling of plasma, dayglow, observed effects. 
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SYRE RECEIVES 5-YEAR, $44 MILLION CONTRACT 

NASA's Ames Research Center, Mountain View, Calif., has 

awarded a contract to SYRE, Moffett Field, Calif. SYRE is a joint 

venture sponsored by SYSCON Services Corp. and RMS Technologies, 

Inc. This is a 5-year, $44 million cost-plus-award-fee contract 

with a period of performance from September 1, 1988 through August 

31, 1993. 

SYRE will provide scientific and technical support services 

for the Flight Systems and Simulation Research Division, which is 

responsible for piloted flight simulation facilities at Ames 

Research Center. The majority of the effort performed by the 

contractor consists of facility support, simulation engineering 

and operations, graphics systems engineering, systems software, 

digital computer operations, systems maintenance, and design 

engineering. 

The work will be performed on site at NASA-Ames Research 

Center, Moffett Field, Calif. 

# # #  

9 /30 /88  

- c  - -. 



NEANews 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field. California 94035 
AC 41 5 694-5091 

Donald G .  James 415/694-5091 

Release No. 88-75 

For Release: 

Immediate 

N S I  TECHNOLOGY SERVICES CORP. 

AWARDED $50 MILLION CONTRACT 

N A S A ' s  Ames Research Center, Mountain View, C a l i f . ,  has 

awarded a cont rac t  t o  N S I  Technology Services Corp., Sunnyvale, 
C a l i f .  T h i s  i s  a 5-year, $50 mil l ion cost-plus-award-fee cont rac t  
w i t h  a per iod of performance from October 1, 1988 through 
September 30, 1993. 

N S I  w i l l  provide maintenance and technica l  support se rv ices  
for a i r c r a f t  and f l i g h t  s imulators .  The majority of t h e  e f f o r t  

performed by t h e  contractor  cons i s t s  of a i r c r a f t  and f l i g h t  
simulator maintenance, engineering support, and expedition 
l o g i s t i c s  support .  

programs: 
Applications program; and the  Aeronautics Research and Technology 
Program. 

T h i s  cont rac t  w i l l  support t h r e e  ongoing Ames 

t h e  Airborne Research Program; t h e  Airborne Science and 

The work w i l l  be performed on s i t e  a t  N A S A ' s  Ames Research 
Center and w i l l  be managed out of t he  Ames Research Ai rc ra f t  
Operations Division. 

# # #  
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NASA's Ames Research Center, Mountain View, C a l i f . ,  has 

awarded Lockheed Engineering & Management Sciences Company ( L E S C ) ,  

Houston, a cost-plus-award-fee cont rac t  w i t h  a t o t a l  estimated 

value of $37.5 mi l l ion .  

LESC w i l l  provide continuation of on-site s e rv i ces  t o  support 

t he  Ames Research Center ' s  Space Life Sciences Payloads Off ice  

(SLSPO) i n  t h e  development of l i f e  sciences experiments and 

payloads f o r  f l i g h t  aboard t h e  Space S h u t t l e ,  u s e  on t h e  Space 

S ta t ion  and f o r  i n t e rna t iona l  cooperative missions such  a s  

b i o s a t e l l i t e s .  

LESC w i l l  be responsible f o r  providing support i n  t h e  

following a reas :  p ro jec t  management; payload in t eg ra t ion ,  t e s t  

and operations;  and f l i g h t  experiment and ground support equipment 

development. 

RCA Government Services,  Cherry H i l l ,  N.J., was t h e  only 

unsuccessful o f f e r o r .  

- # # # -  

10/5/88 



NEANews 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field. California 94035 
AC 41 5 694-5091 

John F .  Murphy 4 1 5 / 6 9 4 - 4 1 9 0  
For Release: 

Immediate 

Release N o .  88-77 

QUAD S SELECTED FOR CONTRACT AWARD 

N A S A ' s  Ames Research C e n t e r ,  Mountain View, C a l i f . ,  has 

awarded Quad S .  Company of Solana Beach, C a l i f . ,  a cost-plus- 

award-fee (CPAF)  con t r ac t .  The 5-year contract  has a proposed 

value of $37.9 mi l l ion .  

Quad S Company w i l l  be providing adminis t ra t ive  support 

se rv ices  t o  both the  Ames Research Center, Moffett F ie ld ,  C a l i f . ,  

and Dryden Fl ight  Research F a c i l i t y ,  Edwards, C a l i f .  The 

cont rac tor  w i l l  be performing t a sks  w i t h i n  each of t h e  following 

funct ional  a r eas :  Logis t ics ,  Technical Information, External 

Affa i r s ,  Acquisit ion,  and Human Resources. 

The cont rac t  represents  t h e  consolidation of four e x i s t i n g  

cont rac ts  f o r  these  se rv ices .  Proposals were received from 13 

firms f o r  t h i s  requirement. 

- # # # -  
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TO EDITORS: 

The fastest supercomputer in the world, the Cray Y-MP, a 

billion computation-per-second (CPS)  machine, has been installed 

at NASA's Ames Research Center, Mountain View, Calif. 

Beyond its normal sustained speed of one billion CPS, the new 

Y-MP has reached speeds, for short bursts, of 2.37 billion 

computations-per-second. 

A news briefing on coming contributions of the Y-MP to U.S. 

science, technology and economics -- plus a tour of computer 

facilities -- will be held at Ames at 9:15 a.m., Thursday, Nov. 

10. 

The Ames Y-MP, the first of its kind, is the "second 

generation" high-speed processor for the NAS Supercomputer System 

-- a national facility located at Ames and available to a wide 

range of users country-wide. The Y-MP is four times faster than 

its predecessor, a Cray-2, until now "world's fastest .'I 

- more - 
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With the new machine, NAS o f f i c i a l s  expect t o  create new 

science and  technology, never before  poss ib le ,  i n  such f ie lds  as 

aerospace, chemistry, weather forecas t ing ,  and as t rophys ics .  

For example, physics and flow condi t ions of f l i g h t  speeds 

above 8,000 mph cannot be r e p l i c a t e d  i n  wind tunnels ,  e x i s t i n g  o r  

proposed. The f l i g h t  of veh ic l e s  l i k e  t h e  planned a i r f i e l d - t o -  

o r b i t  National Aero-Space Plane w i l l  have t o  be reproduced by 

supercomputer. Computation power provided by t h e  Y-MP w i l l  have 

s imi la r  app l i ca t ions  i n  a v a r i e t y  of o the r  f i e l d s .  

Beyond t h e  Y-MP, t h e  short-term ( 1 9 9 0 )  goal  f o r  NAS i s  a 

high-speed processor with a billion-word memory, and speed of 

t h r e e  b i l l i o n  CPS. By t h e  t u r n  of t h e  century,  NAS o f f i c i a l s  seek 

speeds of a t r i l l i o n  (a thousand b i l l i o n )  CPS.  

The NAS system i s  an important support f o r  t h e  U . S .  aerospace 

industry--the l a r g e s t  favorable  cont r ibu tor  t o  t h e  U .  S .  t r a d e  

balance i n  a per iod  of dec l in ing  exports  and major trade d e f i c i t s .  

N e w s  r e p o r t e r s  planning t o  a t t e n d  t h e  b r i e f i n g  should come t o  

t h e  Ames V i s i t o r  Reception C e n t e r .  Photos and p r i n t e d  ma te r i a l s  

w i l l  be ava i l ab le ,  as w i l l  a TV c l i p  with dramatic computer 

graphics ,  and o the r  q u a l i t y  v i s u a l s .  

T h e  b r i e f i n g  w i l l  be t r a n s m i t t e d  by s a t e l l i t e  on NASA Select 

v i a  Satcom F-2R, transponder 13, C-band, 7 2  degrees W e s t  

longi tude,  3960.0 MHz, v e r t i c a l  po la r i za t ion ,  audio 6.8 MHz. 
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WORLD'S FASTEST SUPERCOMPUTER INSTALLED AT NASA 

A Cray Y-MP, t h e  f a s t e s t  supercomputer i n  t h e  world, i s  

cu r ren t ly  undergoing acceptance t e s t s  i n  t h e  Numerical Aerodynamic 

Simulation F a c i l i t y  (NAS)  a t  N A S A ' s  Ames Research Center, Mountain 

V i e w ,  C a l i f .  Ames i s  t h e  f i r s t  organizat ion t o  have t h e  new 

supercomputer which i s  expected t o  be f u l l y  opera t iona l  by January 
1 9 8 9 .  

The Cray Y-MP can exceed one b i l l i o n  computations per  second 

i n  sus ta ined  operat ion and has achieved peak speeds of 2 . 3 7  
b i l l i o n  computations per second by concentrat ing a l l  of i t s  e i g h t  

processors  on a s i n g l e  s c i e n t i f i c  s imulat ion.  The sus ta ined  speed 

of one b i l l i o n  ca l cu la t ions  per second i s  t h e  highest  f o r  any 
e x i s t i n g  computer i n  t h e  world. 

According t o  Ames Acting Deputy Director  Victor  L .  Peterson, 
" the  b i g  increase  i n  computation power provided by t h e  Cray Y-MP 

w i l l  permit so lu t ions  t o  problems f a r  too  complex t o  be handled by 

previous supercomputers and w i l l  c r e a t e  important a r eas  of brand- 

new technology. The a v a i l a b i l i t y  of t h e  Y-MP r ep resen t s  a major 

s t e p  forward f o r  t h e  U . S .  aerospace indus t ry ,  world leader  i n  i t s  

f i e l d  and t h e  l a r g e s t  favorable cont r ibu tor  t o  t h e  United S t a t e s  

t r a d e  balance i n  a per iod of reduced exports  and major t r a d e  

d e f i c i t s .  

The Cray Y-MP i s  t h e  n e x t  major bu i ld ing  block i n  N A S A ' s  NAS 

supercomputer complex. The NAS System, one of t h e  most advanced 

- more - 
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supercomputet systems in existence, consists of a variety of 
sophisticated, high performance computers, data storage devices, 
computer networks and associated laboratories and facilities, 

NAS is a national facility available to leading W.S. research 
institutions through a national network. It has long-term support 
from Congress to use the fastest available computers to achieve 
rapid progress in U . S .  aerospace work and in other fields such as 
weather, astrophysics and chemistry. Current user8 of NAS include 
over 900 researchers with over 300 projects at 100 universities, 
aerospace firms, laboratories and other U . S .  agencies. 

repllcating aircraft and spacecraft flight by virtually "flyingC1 
the craft inside the computer. To do this, the airflow is 
computed on a three-dimensional grid surrounding the vehicle which 
consists of as many as a million separate points. The number of 
computations required €or flow simulation on this grid can reach 
one trillion. 

The Cray Y-MI! is the NAS System's "second generation" 

Supercomputers Like Cray's new Y-MP provide a way of 

supercomputer. It will join the first NAS supercomputer 
generation, a Cray-2 which routinely provides a quarter of a 
billion Computations per second, and move NAS closer to its short- 
term goal of a high-speed processor with a billion-word memory and 
computation power of three billion calculations per second, 

NAS officials seek computation speeds of one trillion (one 
thousand billion) calculations per second before the turn of the 
century. Such a speed would revolutionize aerospace science by 
allowing researchers to reproduce a series of optimum designs for 
a given flight problem, calculating all the variables and doing it 
quickly. 

Supercomputer systems are complementing and extending 
aerospace research now done in wind tunnels and high-velocity 
(4,000 to 15,000 mph) shock tunnels. The new Y-MP central 
processor will not only solve old problems four times as  fast as 
existing systems, but will be used to investigate flow phenomena 
which cannot be investigated currently by wind tunnels or 
computers. 

- more - 
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With the Y-MP, NAS will model Complete vehicle configurations 
and will move toward reproducing air flows encountered in flight 
maneuvers. These include such difficult problems as modeling the 
flight of helicopters, 
supersonic fighters in 
attack positions. 

Another important 
is the modeling of air 

powered-lift and tilt-rotor vehicles, and 
high-maneuverability, very-high angle-of- 

application of the NAS supercomputer system 
flows for hypersonic vehicles such as the 

National Aero-Space Plane and the Space Shuttle. The NAS system 
is the only way to produce these flows prior to flight test for 
vehicles in this speed range. Other aspects of National Aero- 
Space Plane flight to be studied include inlet, combustion, and 
exhaust nozzle problems for its supersonic ram-jet engine. 

With arrival of the Cray Y-MP, the older Cray-2, the former 
NAS high-speed processor, will become a production machine. At 
the time it was installed in September 1985, the Cray-2 was the 
most powerful supercomputer in the world, with 256 million words 
of memory and speeds of 250 million operations per second. 

The new Cray Y-MP supercomputer has eight processors, 32 
million words of main memory and 256 million words of secondary 
semiconductor memory in the form of a solid state storage device. 
It is being acquired through a 36-month lease, with a contract 
value of $36.5 million plus an additional $10.2 million for 
hardware upgrade options. 

The Cray Y-MP achieves higher computational speed through 
three key design features: very fast processors, a parallel 
processing capability and fast memory access. The speed of the 
processors relies on densely-packed components to shorten 
distances over which the computer's electronic messages travel at 
almost the speed of light and on faster switching, which is due to 
improved circuit design. Parallel processing enables all eight of 
the high-speed processors to be used in the solution of a single 
problem. 

The memory of the Y-MP is constructed with bipolar switches, 
which have a faster access time than the Cray-2's metal oxide 
semiconductor memory. 

- more - 
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The NAS plan is to always have the two fastest available high 
performance processors in operation. New faster machines will be 
acquired as they become available and the slower of the system's 
two previous machines will be retired. MAS researchers are 
working continuously with supercomputer producers to encourage 
them to reach the trillion-computation-per-second goal as saan as 

possible. 
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' s  0 After  23 years i n  s o l a r  o r b i t ,  Pioneer 6,  ,-umankinc des t  

opera t ing  spacecraf t ,  w i l l  r e tu rn  t o  t h e  v i c i n i t y  of i t s  launch 

poin t  -- t h e  Earth -- on Nov. 2 6 ,  1988.  On t h a t  day, t h e  c r a f t  

w i l l  pass w i t h i n  1 . 1 6  mi l l ion  m i l e s  of t h e  Earth, roughly f i v e  

t imes t h e  d i s t ance  between the  Earth and i t s  Moon. 

T h i s  near-Earth passage w i l l  r a d i c a l l y  a l t e r  P ioneer ' s  o r b i t ,  

increas ing  i t s  year by 6 days (from 311 t o  317 d a y s ) ,  and 

enlarging i t s  o r b i t  by 6 mi l l ion  miles .  

Although t h e  140-pound, solar-powered, sp in - s t ab i l i zed  

spacecraf t  has lapped Earth once every 5 3/4 years s ince  i t s  1 9 6 5  

launch from Kennedy Space Center, F l a . ,  never has t h e  probe passed 

so  c lose  t o  i t s  launch point  -- t h e  point  where t h e  two o r b i t s  

touch. 

With only f i v e  lunar  d i s tances  separa t ing  them, E a r t h ' s  

g r a v i t a t i o n a l  p u l l  w i l l  be s t rong  enough t o  haul t h e  c r a f t  toward 

- more - 



her  own o rb i t ,  far ther  o u t  from t h e  Sun. Celes t ia l  mechanics  t h e n  

allow t h e  probe t o  borrow back o r b i t a l  momentum from t h e  p a r e n t  

p l a n e t ,  t h u s  i n c r e a s i n g  t h e  s i z e  o f  i t s  own o r b i t .  

Drum-shaped, P i o n e e r  6 i s  35 i n c h e s  h i g h  and  37 i n c h e s  i n  

diameter. S h i n i n g  solar  cel ls  cove r  i t s  c y l i n d r i c a l  sides a n d  t h e  

c r a f t  i s  s t a b i l i z e d  by i t s  f r i c t i o n l e s s  60 r p m  s p i n  i n  the vacuum 

of space. Three  in s t rumen t -bea r ing  booms r e a c h  o u t  a t  120  degree 

a n g l e s ,  a n d  the  rugged l i t t l e  c r a f t  h a n d l e s  i t s  own data 

p r o c e s s i n g ,  communications i n s t r u m e n t a t i o n ,  t e m p e r a t u r e  c o n t r o l ,  

and  power. I t  h a s  more t h a n  5 6 , 0 0 0  parts. 

P i o n e e r  6 w a s  d e s i g n e d  t o  s t u d y  t h e  S u n ' s  a tmosphere,  t h e  

h e l i o s p h e r e .  For 2 3  y e a r s ,  P i o n e e r  6 has radioed i n f o r m a t i o n  on 

t h e  t u r b u l e n c e  of t h e  so l a r  wind back t o  s c i e n t i s t s  a t  NASA's Junes 

Research Cen te r ,  Mountain V i e w ,  C a l i f .  

The solar wind i s  a mill ion-mile-an-hour stream of i o n i z e d  

gases s p i r a l i n g  o u t  from t h e  Sun and th rough  t h e  solar  system, 

caus ing ,  among o t h e r  t h i n g s ,  f l u c t u a t i o n s  i n  E a r t h ' s  magnet ic  

f i e l d .  

Before P ionee r ,  t he  s o l a r  wind w a s  t hough t  t o  be a g e n t l e ,  

s t e a d y  f l o w .  N o w  s c i e n t i s t s  believe t h e  wind a c t u a l l y  i s  much 

more v i o l e n t .  Within it are r e g i o n s  of great t u r b u l e n c e  where 

streams of f a s t  moving particles s l a m  t h rough  slower masses 

c r e a t i n g  huge shock waves i n  t he i r  wake. 

O t h e r  P i o n e e r  6 accomplishments  i n c l u d e  measur ing  t h e  Sun ' s  

corona ,  from which t h e  s o l a r  wind "boi l s  o f f "  i n t o  i n t e r p l a n e t a r y  

space. As P i o n e e r  circled beh ind  t h e  Sun, i t s  radio s i g n a l  passed 

- more - 
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through t h e  so la r  corona.  Changes i n  t h e  s i g n a l  have provided 

i n f o r m a t i o n  about  t h e  corona .  

Alone and i n  c o n j u n c t i o n  w i t h  s imi l a r  p robes ,  P i o n e e r  6 has 

h e l p e d  c o r r e l a t e  f l u c t u a t i o n s  i n  t h e  E a r t h ' s  magnet ic  f i e l d  w i t h  

s o l a r  s t o r m s .  These huge b u r s t s  of  s o l a r  wind l a sh  E a r t h ' s  

magnet ic  f i e l d  c a u s i n g  t h e  s o - c a l l e d  "geomagnetic" s t o r m s  t h a t  now 

are t h o u g h t  t o  play a r o l e  i n  E a r t h ' s  long-term weather. I n  1973, 

P i o n e e r  6 g a t h e r e d  data on t h e  t a i l  of Comet Kahoutek as it passed 

th rough  t h e  s o l a r  system. 

Two o f  P i o n e e r ' s  s i x  o r i g i n a l  i n s t r u m e n t s  a r e  s t i l l  

t r a n s m i t t i n g  r a d i o  i n f o r m a t i o n  on these phenomena. 

which canno t  s t o r e  i n f o r m a t i o n ,  t r a n s m i t s  a round-the-clock s i g n a l  

from b o t h  i t s  plasma a n a l y z e r  and cosmic r a y  d e t e c t o r .  However, 

NASA s c i e n t i s t s  can o n l y  t rack  t h e  probe  as o f t e n  as Deep Space 

Network t i m e  becomes avai lable .  

The probe ,  

Three sister p robes  fo l lowed  P i o n e e r  6 i n t o  s o l a r  o r b i t .  

During t h e  p e r i o d  from 1 9 6 6  t o  1970 ,  P i o n e e r s  7 ,  8 and 9 were 

launched  i n t o  c o o r d i n a t e d  o r b i t s .  With P i o n e e r  6,  t h i s  s p a c e c r a f t  

team forms a network o f  s o l a r  weather s t a t i o n s ,  m o n i t o r i n g  t h e  

h e l i o s p h e r e ,  t r i a n g u l a t i n g  i n f o r m a t i o n  back t o  Ear th  from t h e  f a r  

side o f  t h e  Sun, and i n c r e a s i n g  u n d e r s t a n d i n g  o f  s o l a r  effects  on 

E a r t h ' s  magnet ic  f i e l d .  

Though P i o n e e r  9 was declared "dead" a f t e r  18 years  of  

e x p l o r a t i o n ,  i t s  follow-on i n t e r p l a n e t a r y  e x p l o r e r s  c o n t i n u e ,  a l l  

g r e a t l y  exceed ing  t h e i r  expec ted  l i f e - s p a n s .  A f t e r  November 2 6 ,  

t h e  o l d e s t  team member w i l l  be p a s s i n g  c l o s e  t o  home. 

11 /7 /88  
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NASA SELECTS SMALL BUSINESS RESEARCH PROPOSALS 

NASA recent ly  announced t h e  se lec t ion  of 202 research 

proposals f o r  immediate negot ia t ion of phase I con t r ac t s  i n  N A S A ' s  

1988 Small Business Innovation Research Program ( S B I R ) .  Proposals 

were se l ec t ed  from 1 6 6  small, high technology f i r m s  located i n  28 
s t a t e s .  I t  i s  an t ic ipa ted  t h a t  more than 20 addi t iona l  phase I 

awards w i l l  be chosen a t  a l a t e r  da te .  
S B I R  ob jec t ives  a re  t o  s t imulate  technological innovation i n  

t he  United S ta t e s ,  use small business ( including minority and 

disadvantaged f i r m s )  t o  help meet Federal research and development 
needs and t o  encourage commercial appl ica t ions  of Federally 

supported research innovations. 
These S B I R  awards were se lec ted  competitively from 2,379 

proposals received i n  response t o  the  S B I R  s o l i c i t a t i o n  which 

closed J u l y  2 2 ,  1988.  Select ions were made on t h e  b a s i s  of 

s c i e n t i f i c  and technica l  merit ,  c a p a b i l i t i e s  of t h e  firm and value 
of t he  proposed research innovations t o  NASA. T h i s  i s  t he  6 t h  

year of t h e  NASA S B I R  program which i s  conducted i n  accordance 

w i t h  Public Law 97-219,  t he  Small Business Innovation Development 

Act of 1 9 8 2 ,  a s  amended by Public Law 99-443. 
The names of t h e  f i r m s  which were se lec ted  w i l l  be announced 

i n  a fu tu re  r e l ease .  However, t he  following a re  the  c i t i e s  i n  

Cal i forn ia  where the  firms a re  located:  Mountain View, Sunnyvale, 

Palo Alto, San Mateo, Los Gatos, Santa Clara, San Jose, Davis, 
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Belmont, L o s  Angeles, Beverly H i l l s ,  Lawndale, Torrance, L o s  

Alamitos, Pasadena, Canoga Park, Pacoima, Westlake Village,  San 
Marcos, Solana Beach, San Diego, Costa Mesa,. Laguna H i l l s ,  I rv ine ,  
Anaheim, and Moorpark. 

Phase I p ro jec t s  a r e  6-month, f ixed-price cont rac t  e f f o r t s ,  
normally not exceeding $50,000,  t o  e s t a b l i s h  t h e  f e a s i b i l i t y  of 
innovative research concepts proposed by t h e  contractor  t o  m e e t  
agency needs o r  oppor tuni t ies  described i n  t h e  S B I R  program 

s o l i c i t a t i o n .  Pro jec ts  showing g rea t e s t  promise a r e  e l i g i b l e  t o  

compete f o r  phase I1 cont rac ts  t o  pursue concept development. 

Phase I1 con t rac t s  do not normally exceed 2-years durat ion and 

$500,000 value.  Approximately one-half t h e  phase I p r o j e c t s  
proceed i n t o  phase 11. 

Phase I11 a c t i v i t i e s  may be commercial developments funded by 
the  p r i v a t e  sec to r  o r  may be procurement o r  continued development 
f o r  government use, funded by NASA outs ide t h e  S B I R  program. 

As required by law, NASA a l l o c a t e s  1 . 2 5  percent of i t s  annual 

research and development budget fo r  S B I R .  Approximately $10 

mil l ion of NASA's  1989 S B I R  budget w i l l  fund these  202 phase I 

p r o j e c t s .  The program i s  managed by N A S A ' s  Off ice  of Commercial 
Programs, NASA Headquarters, Washington, D . C . ,  and a l l  individual  

SBIR p r o j e c t s  a r e  managed by 8 NASA f i e l d  cen te r s .  

- # # #  - 
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COMPUTER SCIENCES CORP. SELECTED FOR NASA CONTRACT NEGOTIATION 

NASA's Ames Research Center, Mountain View, Calif., has 
selected Computer Sciences Corp., El Segundo, Calif., for final 
negotiations leading to award of a 7-year, cost-plus-award-fee 
contract with an estimated value of $52 million. 

Computer Sciences Corp. will provide support for planning, 
continuous development and operation of the Numerical Aerodynamic 
Simulation (NAS) system. The work includes management and 
administration; computational services including computer system 
operations and support, user services, software and hardware 
support and network communications support; research and advanced 
planning; systems analysis and development; auxiliary processing 
center; and facility support. 

This acquisition will initiate a new contract that will be 
performed at NASA's Ames Research Center. The 7-year period of 
performance consists of one 3-year base period and two 2-year 
priced-option periods. The anticipated contract start date is 
Jan. 1, 1989. 
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K U I P E R  A I R B O R N E  OBSERVATORY TRACKS 

ELEMENTS C R E A T E D  I N  S U P E R N O V A  1987A 

R e s u l t s  f r o m  NASA Ames R e s e a r c h  C e n t e r ' s  C - 1 4 1  K u i p e r  

A i r b o r n e  O b s e r v a t o r y  ( K A O )  s u p e r n o v a  e x p e d i t i o n s  a r e  h e l p i n g  t o  

c r e a t e  a d e t a i l e d  p i c t u r e  o f  t h e  b i r t h  o f  mat te r  i n  o n e  o f  

n a t u r e ' s  m o s t  p o w e r f u l  e v e n t s .  

The K u i p e r  team h a s  c o m p l e t e d  i t s  f o u r t h  d e p l o y m e n t  t o  

o b s e r v e  S u p e r n o v a  1987A, c o n t i n u i n g  i t s  s t u d i e s  o f  c h a r g e d  

( i o n i z e d )  p a r t i c l e s ,  a n d  mass a n d  e j e c t i o n  v e l o c i t i e s  o f  h e a v y  

metals  p r o d u c e d  i n  t h e  g i a n t  b l u e  s t a r ' s  e x p l o s i o n ,  f i r s t  

o b s e r v e d  i n  F e b r u a r y  1987 .  

The  November 1988 m i s s i o n  f o u n d  n i c k e l ,  a r g o n ,  a n d  i r o n  

e x p l o d i n g  o u t w a r d  a t  1400 k i l o m e t e r s  p e r  s e c o n d ,  t h e  same h i g h  

s p e e d  o b s e r v e d  on t h e  K A O ' s  t h i r d  s u p e r n o v a  e x p e d i t i o n  i n  A p r i l  

o f  t h i s  y e a r .  S c i e n t i s t s  a l s o  m e a s u r e d  e x p e c t e d  decreases  i n  

i o n i z a t i o n  a n d  b r i g h t n e s s  l e v e l s  o f  t h e  e x p l o s i o n .  

An a n o m a l o u s  r e d  s h i f t ,  o r  s c a t t e r i n g  o f  l i g h t ,  was a g a i n  

s e e n ,  b u t  a t  a r e d u c e d  l e v e l .  T h i s  phenomenon h a d  b e e n  p r e d i c t e d  

f o r  a s t r o n o m i c a l  o b j e c t s ,  a n d  f i r s t  o b s e r v e d  on t h e  K A O ' s  t h i r d  

1 -1 
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m i s s i o n .  The e f f e c t  is p r o d u c e d  by a r g o n  and  n i c k e l  p h o t o n s  

i n t e r a c t i n g  w i t h  e l e c t r o n s  t o r n  ( b y  t h e  s h o c k  wave) from h y d r o g e n  

o r i g i n a l l y  on t h e  s u r f a c e  o f  t h e  s t a r .  

The f i v e  week d e p l o y m e n t  t o  C h r i s t c h u r c h ,  N e w  Z e a l a n d ,  

h e a d e d  by M i s s i o n  Manager  James McClenahan ,  c a r r i e d  f o u r  

e x p e r i m e n t s  and  accommodated  more t h a n  20 s c i e n t i s t s .  The  

Ames- led  c a l l a b o r a t i o n  i n c l u d e d  n e a r  i n f r a r e d  w a v e l e n g t h  

i n v e s t i g a t i o n s  b y  P r i n c i p a l  I n v e s t i g a t o r s  F r e d  W i t t e b o r n  a n d  

Jesse  Bregman ,  w i t h  D i a n e  Wooden, Dave R a n k ,  T i m  A x e l r o d ,  a n d  

Martin Cohen. L o n g e r  i n f r a r e d  w a v e l e n g t h  s t u d i e s  were c o n d u c t e d  

by  Ames P r i n c i p a l  I n v e s t i g q t o r  Ed E r i c k s o n ,  w i t h  M i k e  Hass, S e a n  

C o l g a n ,  and  S t e v e  L o r d .  

P r e v i o u s  K u l p e r  o b s e r v a t i o n s  o f  t h e  e x p a n d i n g  e j e c t e d  c l o u d  

h a v e  g r e a t l y  c o n t r i b u t e d  t o  u n d e r s t a n d i n g  how t h e  explosion 

p r o c e e d s .  The f i r s t  d e t e c t i o n s  o f  n i c k e l ,  a r g o f l ,  i r o n  and  

r a d i a a c t i v e  c o b a l t  p r o d u c e d  i n  t h e  SN 1987A c o r e  were made by t h e  

K u i p e r  crew's s e c o n d  m i s s i o n  i n  November 1 9 3 7 ,  Abundance  a n d  

v e l o c i t i e s  o f  n i c k e l ,  argon and  i r o n  fo rmed  i n  t h e  c o r e  were 

f i r s t  m e a s u r e d  on t h e  t h i r d  m i s s i o n  i n  A p r i l  1988 .  

The p r e v a i l i n g  t h e o r y ,  s u p p o r t e d  by r e c e n t  o b s e r v a t i o n s ,  

s t a t e s  t h a t  s u p e r n o v a e  a r e  g r e a t  chemical  f a c t o r i e s  i n  t h e  

u n i v e r s e  - c r e a t i n g  and  h u r l i n g  i n t o  i n t e r s t e l l a r  s p a c e  most o f  

t h e  e l e m e n t s  h e a v i e r  t h a n  c a r b o n .  

The c o l l a p s e  o f  a massive s ta r  is t h e  o n l y  n a t u r a l l y  

o c c u r r i n g  e v e n t  w i t h  p r e s s u r e $  and  t e m p e r a t u r e s  g r e a t  enough  t o  

f o r g e  h e a v i e r  e l e m e n t s .  

of Our s u n  e x p l o d e  i m m e d i a t e l y  a f t e r  t h e y  c o l l a p s e ,  f o r m i n $  

S t a r s  w i t h  masses e i g h t  t o  40 times t h a t  



A g r e a t  s h o c k  w a v e ,  p r o d u c e d  b y  t h e  n u c l e a r  f o r c e ,  moves 

away f rom t h e  c o r e  and  c o l l i d e s  w i t h  m a t t e r  f a l l i n g  i n w a r d  a t  a 

s l o w e r  s p e e d .  The s h o c k  wave p r o d u c e s  t h e  h e a v y  e l e m e n t s  by 

r a p i d  f u s i o n ,  and  b l o w s  t h e  r e m a i n i n g  l a y e r s  o f  t h e  s t a r  i n t o  

i n t e r s t e l l a r  s p a c e .  The K u i p e r  e x p e r i m e n t e r s  have  b e e n  t r a c k i n g  

t h e  newly  fo rmed  e l e m e n t s  i n  t h i s  e j e c t e d  c l o u d .  

H e a v i e r  s t a r s  may form b l a c k  h o l e s  upon c o l l a p s i n g ,  w h i l e  

l i g h t e r  s tars ,  l i k e  t h e  s u n ,  end  t h e i r  l i v e s  l e s s  v i o l e n t l y  - a s  

w h i t e  d w a r f s .  B e f o r e  e x h a u s t i n g  i t s  f u e l ,  S u p e r n o v a  19878  s p e n t  

most  o f  i t s  10 m i l l i o n  y e a r s  a s  a h o t  b l u e  g i a n t  i n  t h e  L a r g e  

M a g e l l a n i c  C l o u d ,  1 7 0 , 0 0 0  l i g h t  y e a r s  away .  The L a r g e  M a g e l l a n i c  

Cloud is t h e  Mi lky  Way's  n e a r e s t  g a l a c t i c  n e i g h b o r .  A t  t h e  t ime 

o f  i t s  c a t a c l y s m i c  c o l l a p s e ,  t h e  s t a r  ( c a t a l o g u e d  by S a n d u l e a k )  

was 20 t imes  t h e  mass o f  o u r  s u n .  

S t a r s  s p e n d  most  o f  t h e i r  l i v e s  f u s i n g  h y d r o g e n  i n t o  h e l i u m  

i n  t h e i r  c o r e s .  D u r i n g  t h i s  l o n g  m i d d l e  a g e ,  t h e  s t a r  is 

r e l a t i v e l y  s t a b l e  - t h e  i n w a r d  p u l l  o f  g r a v i t y  c a u s e d  by i t s  

immense mass, and  t h e  r a d i a n t  p r e s s u r e  o f  i t s  c o r e ,  p r o v i d e d  b y  

t h e r m o n u c l e a r  r e a c t i o n s  ( f u s i o n ) ,  a r e  a b o u t  e q u a l .  A f t e r  t h e  

h y d r o g e n  c o r e  is c o m p l e t e l y  c o n v e r t e d  t o  h e l i u m ,  t h e  newly  

c r e a t e d  h e l i u m  c o r e  t e m p o r a r i l y  c o l l a p s e s  u n d e r  g r a v i t y .  If t h e  

s tar  is l a r g e  e n o u g h ,  i n c r e a s e d  h e a t  and  p r e s s u r e  i g n i t e  a s e c o n d  

s t a g e  o f  t h e r m o n u c l e a r  p r o d u c t i o n ,  f u e l e d  now b y  h e l i u m .  

Hel ium t h e n  b u r n s  t o  c a r b o n  and  o x y g e n .  D u r i n g  t h i s  p e r i o d ,  

t h e  s t a r ' s  o u t e r  s u r f a c e  c o o l s  and  e x p a n d s ,  and  t h e  s t a r  is  

d e c l a r e d  a r e d  g i a n t .  Once h e l i u m  f u s i o n  ceases ,  c o n t r a c t i o n  

o c c u r s  a g a i n ,  and  t h e  c o r e  g rows  h o t t e r .  T h i s  p r o c e s s  i s  
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r e p e a t e d ,  f o r m i n g  h e a v i e r  m a t e r i a l s ,  u n t i l  i r o n  is p r o d u c e d  i n  

t h e  c e n t r a l  c o r e .  

The p r o t o n s  and  n e u t r o n s  o f  i r o n  a re  i n  t h e  most s t a b l e  

a r r a n g e m e n t  p o s s i b l e ,  and  a t  t h i s  s t a g e ,  n u c l e o s y n t h e s i s  

ceases .  The i r o n  c o r e  is e v e n t u a l l y  ove rcome  by  t r e m e n d o u s  

fo rces  o f  g r a v i t y  - u n t i l ,  a t  a v e r y  small d i s t a n c e ,  t h e  n u c l e a r  

f o r c e  r e v e r s e s  ( r e p e l s  r a t h e r  t h a n  a t t r a c t s )  - and  a n u c l e a r  

b o u n c e  and  e x p l o s i o n  o c c u r s .  

The h i g h  d e n s i t i e s  p r e s e n t  d u r i n g  t h e  i r o n  c o r e  c o l l a p s e  

s q u e e z e  e l e c t r o n s  and  p r o t o n s  t o g e t h e r  t o  fo rm n e u t r o n s .  

Enormous  q u a n t i t i e s  o f  i n v i s i b l e  n e u t r i n o s ,  e m i t t e d  i n  t h e  

p r o d u c t i o n  o f  n e u t r o n s ,  were d e t e c t e d  i n  d e e p  u n d e r g r o u n d  

l a b o r a t o r i e s  d u r i n g  a 10 s e c o n d  p e r i o d  on F e b r u a r y  23 ,  1987 .  

K u i p e r  A i r b o r n e  O b s e r v a t o r y  S u p e r n o v a  1987A research is 

c o n d u c t e d  by t h e  A s t r o p h y s i c s  B r a n c h  i n  t h e  S p a c e  S c i e n c e  

D i v i s i o n ,  and  s u p p o r t e d  by  t h e  Medium A l t i t u d e  M i s s i o n s  B r a n c h  i n  

t h e  S c i e n c e  and  A p p l i c a t i o n s  A i rc ra f t  D i v i s i o n  a t  NASA A m e s  

Research C e n t e r  i n  M o u n t a i n  V i e w ,  C a l i f .  

December 7 ,  1988 
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NOTE TO EDITORS: 

A m e s  Research C e n t e r  i s  manag ing  a m a j o r  a i r c r a f t  c a m p a i g n  
t o  i n v e s t i g a t e  o z o n e  d e p l e t i o n  i n  t h e  n o r t h e r n  p o l a r  r e g i o n  o f  

e a r t h ' s  u p p e r  a t m o s p h e r e .  The A i r b o r n e  Arc t i c  S t r a t o s p h e r i c  
E x p e d i t i o n ,  J a n u a r y  1 - F e b r u a r y  15 ,  1 9 8 9 ,  d e p l o y s  a h i g h  
a l t i l t u d e  ER-2 a n d  medium a l t i t u d e  D C - 8  t o  S t a v a n g e r ,  Norway f o r  
m u l t i p l e  r e s e a r c h  m i s s i o n s  i n t o  t h e  a r c t i c  v o r t e x .  

A p r e s s  c o n f e r e n c e  w i l l  b e  h e l d  December 1 5 ,  3:OO a.m.,  i n  
B l d g .  2 4 5 ,  S p a c e  S c i e n c e  A u d i t o r i u m ,  a t  A m e s  Research C e n t e r  t o  
d i s c u s s  s c i e n c e  a n d  a i r c r a f t  o p e r a t i o n s .  I n t e r v i e w s  w i t h  
p r i n c i p a l  i n v e s t i g a t o r s  a n d  p r o j e c t  management  teams, a n d  a n  
a i r c r a f t  p h o t o  o p p o r t u n i t y  a r e  s c h e d u l e d  f o r  1 O : O O  a.m. a t  t h e  
h a n g a r .  B a c k g r o u n d  m a t e r i a l ,  v i d e o t a p e  a n d  s t i l l  p h o t o s  o f  t h e  
a i r c r a f t  w i l l  b e  a v a i l a b l e .  

The  r e s e a r c h  e x p e d i t i o n  a d d r e s s e s  t h e  c r u c i a l  i s s u e  o f  
g l o b a l  o z o n e  d e p l e t i o n .  A f a l l  1987 m a j o r  a i r b o r n e  c a m p a i g n  t o  
t h e  A n t a r c t i c  r e g i o n  s t u d i e d  t h e  s u d d e n  d e c r e a s e  i n  s o u t h e r n  
p o l a r  o z o n e  ( o b s e r v e d  s i n c e  1 9 7 9 )  a n d  p r o v i d e d  d a t a  i m p l i c a t i n g  
man-made c h e m i c a l  compounds ,  c h l o r o f l u o r o c a r b o n s .  

The c o o p e r a t i v e  p r o g r a m ,  h e a d e d  by Dr. R o b e r t  Watson  o f  N A S A  

H e a d q u a r t e r s  a n d  P r o j e c t  M a n a g e r ,  Dr. E s t e l l e  Condon,  f r o m  Ames 
R e s e a r c h  C e n t e r ,  i n v o l v e s  more t h a n  200 s c i e n t i s t s ,  t e c h n i c i a n s ,  
a n d  p i l o t s  f r o m  t h e  U n i t e d  S t a t e s  a n d  o t h e r  c o u n t r i e s .  The  N A S A  

managed e f f o r t  i n c l u d e s  t h e  N a t i o n a l  O c e a n i c  a n d  A t m o s p h e r i c  



A d m i n i s t r a t i o n ,  t h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n ,  and  t h e  C h e m i c a l  
M a n u f a c t u r e r s  A s soc  i a t  i on .  

The ER-2  w i l l  m a k e  12  f l i g h t s  a t  6 5 , 0 0 0  f e e t  i n t o  t h e  r e g i o n  
o f  e x p e c t e d  maximum o z o n e  d e p l e t i o n .  The a i r c r a f t  w i l l  f l y  f r o m  
t h e  w e s t e r n  coast  o f  Norway o v e r  t h e  A r c t i c  t o  a b o u t  80 d e g r e e s  
N o r t h  L a t i t u d e  and  r e t u r n .  To t e s t  c u r r e n t  c h l o r i n e - b a s e d  
t h e o r i e s  o f  o z o n e  d e p l e t i o n ,  t h e  ER-2 w i l l  m a k e  m e a s u r e m e n t s  o f  

o z o n e ,  water v a p o r ,  a e r o s o l s  and  o t h e r  a t m o s p h e r i c  c h e m i c a l s ,  
i n c l u d i n g  c h l o r i n e ,  f o r  1 4  e x p e r i m e n t s .  Winds ,  t e m p e r a t u r e s ,  a n d  
p r e s s u r e s  w i l l  a l s o  b e  r e c o r d e d .  

The A m e s  DC-8, a n  a i r b o r n e  s c i e n c e  l a b o r a t o r y ,  w i l l  c a r ry  

t e n  e x p e r i m e n t a l  p a l l e t s  a n d  t h e i r  s u p p o r t i n g  s c i e n t i f i c  teams 
m e a s u r i n g  t h e  d i s t r i b u t i o n  o f  o z o n e ,  a e r o s o l s  a n d  o t h e r  
c h e m i c a l s ,  t o t a l  water v a p o r  and  whole  a i r  s a m p l i n g  - t e s t i n g  
c u r r e n t  c h l o r i n e - b a s e d  c h e m i c a l  t h e o r i e s .  The g r e a t e r  r a n g e  o f  
t h e  DC-8 w i l l  a l l o w  it  t o  s e a r c h  f o r  t h e  n o r t h e r n  low t e m p e r a t u r e  
v o r t e x ,  g a i n i n g ,  f o r  s c i e n t i s t s  i n  r e a l  t ime ,  i m p o r t a n t  a i r  
s a m p l e s  f rom t h e  c o l d e s t  r e g i o n .  U n l i k e  t h e  s t a b l e  s o u t h e r n  
p o l a r  v o r t e x ,  t h e  A r c t i c  v o r t e x  forms, moves a r o u n d ,  a n d  b r e a k s  
down. F o u r t e e n  f l i g h t s  a t  a p p r o x i m a t e l y  4 0 , 0 0 0  f e e t  a r e  p l a n n e d .  

The  a i r c r a f t  f l i g h t s  a re  s c h e d u l e d  d u r i n g  t h e  most a c t i v e  
p e r i o d  o f  p o l a r  s t r a t o s p h e r i c  c l o u d  f o r m a t i o n ,  a s s o c i a t e d  w i t h  
c o l d  t e m p e r a t u r e s  i m p o r t a n t  f o r  t e s t i n g  c u r r e n t  c h l o r i n e - b a s e d  
t h e o r i e s .  Ozone p r o d u c t i o n  and  l o s s  i n  t h e  n o r t h e r n  p o l a r  r e g i o n  
w i l l  b e  s t u d i e d ,  a s  wel l  a s  t h e  e f f e c t  o f  t h e  A r c t i c  p o l a r  v o r t e x  
on o z o n e  d i s t r i b u t i o n .  The e x p e r i m e n t s  a r e  d e s i g n e d  t o  meascre 
e x i s t i n g  Arc t i c  o z o n e  d e p l e t i o n  a n d  t o  p r o v i d e  a b a s e  o f  h i g h  
q u a l i t y  a t m o s p h e r i c  d a t a .  

T h i s  e x p e d i t i o n  is b e i n g  c o n d u c t e d  by t h e  E a r t h  S y s t e m s  
S c i e n c e  D i v i s i o n  and  t h e  S c i e n c e  a n d  A p p l i c a t i o n  A i r c r a f t  
D i v i s i o n  a t  NASA Ames R e s e a r c h  C e n t e r  i n  M o u n t a i n  V i e w ,  C a l i f .  

December 9 ,  1988 
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PLANS FOR STUDY OF COMET SAMPLES I N  EARTH LABORATORIES 

A s a m p l e  o f  a comet  n u c l e u s ,  r e t u r n e d  t o  E a r t h  f o r  s t u d y ,  

c o u l d  h e l p  s c i e n t i s t s  u n d e r s t a n d  t h e  f o r m a t i o n  o f  e l e m e n t s  i n  

s ta rs ,  c o n d i t i o n s  i n  i n t e r s t e l l a r  s p a c e ,  and  t h e  e a r l y  h i s t o r y  o f  

t h e  s o l a r  s y s t e m .  A g r o u p  o f  i n t e r n a t i o n a l  s c i e n t i s t s  w i l l  meet 

J a n u a r y  16 -18 ,  1 9 8 9 ,  t o  d i s c u s s  t h e s e  b a s i c  q u e s t i o n s  a n d  t h e  

t e c h n i c a l  p r o b l e m s  a s s o c i a t e d  w i t h  o b t a i n i n g  and  r e t u r n i n g  t h e  

i c y  s a m p l e .  

The w o r k s h o p ,  " A n a l y s i s  of  R e t u r n e d  Comet N u c l e u s  S a m p l e s , "  

is c o - h o s t e d  by NASA Ames R e s e a r c h  C e n t e r  and  t h e  L u n a r  a n d  

P l a n e t a r y  I n s t i t u t e .  I t  w i l l  b e  h e l d  a t  t h e  Embassy S u i t e s  H o t e l  

i n  M i l p i t a s ,  C a l i f .  

The g e n e r a l  s e s s i o n s  o f  t h e  workshop  a r e  o p e n  t o  t h e  m e d i a :  

SOURCES A N D  N A T U R E  OF C O M E T A R Y  COMPONENTS 
F O R M A T I O N  A N D  PHYSICAL PROCESSING OF COMETS 
COMPOSITION OF COMETS FROM SPACECRAFT OBSERVATION 
INSIGHTS I N T O  COMETS O B T A I N E D  F R O M  ANALYSES OF P R I M I T I V E  

EFFECTS OF ASTROPHYSICAL/CHEMICAL PROCESSES ON C O M E T A R Y  

ANALYTICAL METHODS FOR STUDY OF COMET NUCLEUS SAMPLES 

SOLAR SYSTEM MATERIALS 

MATE RIALS 

- . *  



The l a b o r a t o r y  s t u d y  o f  c o m e t  n u c l e u s  m a t e r i a l  w i l l  b e  made 

p o s s i b l e  by t h e  R o s e t t a - C o m e t  N u c l e u s  S a m p l e  R e t u r n  m i s s i o n ,  o n e  

o f  f o u r  m a j o r  m i s s i o n s  i n  t h e  E u r o p e a n  S p a c e  A g e n c y ' s  Long T e r m  

Programme " H o r i z o n  2000."  NASA and  ESA a r e  now c o o p e r a t i n g  i n  

t h e  a d v a n c e d  p l a n n i n g  s t a g e s  o f  t h i s  m i s s i o n ,  

The i n t e r d i s c i p l i n a r y  workshop  w i l l  b r i n g  chemis ts ,  

geochemis t s ,  a n d  p h y s i c i s t s  t o g e t h e r  w i t h  a s t r o p h y s i c i s t s  a n d  

a s t r o n o m e r s  t o  d e t e r m i n e  how b e s t  t o  s t u d y  t h e  p r i s t i n e  ma te r i a l  

a n d  what  d e v e l o p m e n t s  i n  i n s t r u m e n t s  and  m e t h o d s  a re  n e e d e d  t o  

max imize  t h e  s c i e n c e  r e t u r n .  

S t u d i e s  o f  m e t e o r i t e s  and  c o s m i c  d u s t  a t  Ames Research 

C e n t e r  a n d  o t h e r  l a b o r a t o r i e s  s u g g e s t  t h a t  comet s a m p l e s  w i l l  

c o n t a i n  s t a r  d u s t ,  i n t e r s t e l l a r  d u s t ,  and  ma te r i a l  f rom t h e  

o r i g i n  o f  o u r  s o l a r  s y s t e m .  R e s u l t s  f rom r e c e n t  s p a c e c r a f t  

s t u d i e s  o f  Comet H a l l e y ' s  g a s  and  d u s t  i n d i c a t e  t h a t  o r g a n i c  a n d  

i n o r g a n i c  mater ia l  w i l l  b e  f o u n d  i n  a c o m e t a r y  n u c l e u s .  

S c i e n t i s t s  l i k e n  comet  n u c l e u s  ma te r i a l  t o  t h e  R o s e t t a  S t o n e  

b e c a u s e  it is t h o u g h t  t o  c o n t a i n  mater ia l  f rom stars a n d  

i n t e r s t e l l a r  d u s t  c l o u d s  p r e c e d i n g  o u r  s o l a r  s y s t e m ,  a s  we l l  as 

ma te r i a l  f rom t h e  e a r l i e s t  s t a g e s  o f  t h e  s o l a r  s y s t e m ' s  

f o r m a t i o n .  T h i s  f o s s i l  e v i d e n c e ,  p r e s e r v e d  i n  t h e  f r i g i d  n e a r -  

vacuum o f  space,  w i l l  p r o v i d e  " c o s m o c h e m i c a l "  c l u e s  t o  t h e  

h i s t o r y  o f  o u r  s o l a r  s y s t e m  a n d  o b j e c t s  e x i s t i n g  b e f o r e  i t s  

f o r m a t i o n .  

The s o l a r  s y s t e m  formed a p p r o x i m a t e l y  4 . 6  b i l l i o n  y e a r s  a g o  

f rom a n  i n t e r s t e l l a r  d u s t  c l o u d  t h a t  c o n t a i n e d  ma te r i a l  from 

p r e v i o u s  g e n e r a t i o n s  o f  s t a r s .  A s  t h e  i n t e r s t e l l a r  c l o u d  



c o l l a p s e d  t o  fo rm t h e  i n n e r  and  o u t e r  p l a n e t s ,  d u s t  i n  t h e  most  

d i s t a n t  r e g i o n s  a g g r e g a t e d  i n t o  i c y  p l a n e t e s i m a l s  t h a t  were 

e j e c t e d  i n t o  o r b i t s  g r e a t  d i s t a n c e s  f rom t h e  S u n .  The O o r t  Cloud 

o f  Comets  is e s t i m a t e d  t o  b e  more t h a n  1 0 , 0 0 0  t imes  f a r t h e r  f rom 

t h e  Sun  t h a n  t h e  p l a n e t  P l u t o .  

When p e r t u r b e d  by t h e  p a s s a g e  o f  o t h e r  s t a r s  o r  i n t e r s t e l l a r  

c l o u d s ,  c o m e t s  c a n  b e  t h r o w n  i n t o  o r b i t s  t h a t  c a r r y  them c l o s e r  

t o  t h e  S u n .  T h e s e  small  i c y  b o d i e s ,  m o s t l y  water w i t h  d u s t  and  

r o c k y  f r a g m e n t s ,  h a v e  n u c l e i  o f  o n l y  a few k i l o m e t e r s  i n  

d i a m e t e r .  The comet  coma,  a m i s t y  c l o u d  v a p o r i z e d  by t h e  S u n ' s  

r a d i a t i o n ,  c a n  b e  t e n s  o f  t h o u s a n d s  o f  k i l o m e t e r s  i n  diameter .  

The A n a l y s i s  o f  R e t u r n e d  Comet N u c l e u s  S a m p l e s  workshop  i s  

o r g a n i z e d  by a p r o g r a m  c o m m i t t e e  l e d  by Dr. Sherwood Chang,  

C h i e f ,  P l a n e t a r y  B i o l o g y  B r a n c h ,  S p a c e  S c i e n c e  D i v i s i o n ,  Ames 

R e s e a r c h  C e n t e r  i n  M o u n t a i n  V i e w ,  C a l i f .  and  Dr. Lawrence  N y q u i s t  

o f  t h e  S o l a r  S y s t e m  E x p l o r a t i o n  D i v i s i o n ,  J o h n s o n  S p a c e  C e n t e r ,  

H o u s t o n ,  T e x a s .  

I n t e r e s t e d  p a r t i c i p a n t s  c a n  r e g i s t e r  a t  t h e  Embassy S u i t e s  

H o t e l  i n  M i l i p i t a s ,  C a l i f .  F o r  f u r t h e r  r e g i s t r a t i o n  i n f o r m a t i o n  

c o n t a c t  LeBecca T u r n e r ,  7 1 3 / 4 8 6 - 2 1 5 8 ,  L u n a r  and  P l a n e t a r y  

I n s t i t u t e ,  H o u s t o n ,  T e x a s .  

J a n u a r y  9 ,  1989 
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BALLHAUS RETURNS TO AMES RESEARCH CENTER 
Dr. William F. Ballhaus, Jr., will return to NASA's Ames 

Research Center, Mountain View, Calif., and resume his position as 
center director, effective Feb. 1. Ballhaus had accepted a one- 
year assignment as acting associate administrator for aeronautics 
and space technology, NASA Headquarters, which began Feb. 1, 1988. 
He will continue to serve in this position until a replacement is 
named. 

For the past year, Ballhaus has directed NASA's aeronautics 
and space research and technology development programs and was 
responsible for the institutional management of NASA's Ames, 
Langley and Lewis research centers. 

In announcing the reassignment, Dr. James C. Fletcher, NASA 
administrator, said, "Bill Ballhaus responded to a call to come to 
NASA Headquarters for a year during a critical period in the 
agency's history. I express my sincere appreciation to him and 
his family for what he has contributed toward getting the nation's 
space program back on track." 

Ballhaus served as director of Ames since January 1984. 
Prior to directing Ames, he served as the center's director of 
astronautics and as chief of the Applied Computational 
Aerodynamics Branch. He came to NASA in 1971 when he joined the 
U.S. Army Aeromechanics Laboratory and was assigned to the 
Computational Fluid Dynamics Branch at Ames. 

Dr. Dale L. Compton, Ames deputy director, has served as 
acting director of the center during Ballhaus' absence. 
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To Edi tors :  

atmosphere of an outer  planet i s  complete. T The Gal i leo Jup i t e r  

en t ry  probe i s  undergoing i t s  f i n a l  "pre-ship hview!!- a t  Hughes 

Aircraf t  Company, E l  Segundo, C a l i f .  A news b r i e f ing  w i l l  be held 

a t  Hughes a t  1O:OO a.m. on Tuesday, February 1 4 ,  t o  descr ibe the  

new probe c r a f t  and i t s  mission. The r e a l  f l i g h t  hardware w i l l  be 

ava i lab le  f o r  news media v '  ing and fi lming. 

Orbi ter  spacecraf t  t o  &Le Jup i t e r  f o r  2 0  months and re turn  

5 0 , 0 0 0  high resolut ion p i c tu re s .  Galileo i s  cur ren t ly  the  only 

approved major-scale planetary program, and promises s i g n i f i c a n t  

r e s u l t s .  Launch i s  October 1 9 8 9  w i t h  planet a r r i v a l  i n  December 

1 9 9 5 .  

? __^. -. - 
The probe spacecraf t  which w i l l  make t f i r s t  ent;.j;-iEPq t e 

\ 

I n  addi t ion t o  t e Prob the  Galileo Project  w i l l  send an fl 

Probe science may well hold some surpr i ses  about t he  

character  of g ian t  Jup i t e r ,  i t s  spectacular clouds and atmosphere. 

The probe spacecraf t  i s  half  heat sh i e ld  and w i l l  en te r  a t  1 1 5 , 0 0 0  

mph w i t h  decelerat ion forces  of up t o  360 times Earth g rav i ty .  
I t s  incandescent shock wave w i l l  be a s  br ight  a s  t he  Sun.  

The Probe pro jec t  i s  managed by NASA's Ames Research Center, 

Mountain View, C a l i f .  The Probe was b u i l t  by Hughes. The ove ra l l  

Galileo pro jec t  i s  managed by N A S A ' s  J e t  Propulsion Laboratory, 

Pasadena, C a l i f .  
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Southern Cal i forn ia  news repor te rs  may want t o  a t t end  because 

of t h e  many l o c a l  involvements. Since t h e  Probe i s  a Bay area 

p ro jec t ,  San Francisco area news media may want t o  make t h e  t r i p .  

Release and f a c t  sheets  w i l l  be ava i l ab le .  For TV, a mission 

c l i p  plus  o ther  graphics,  p ro jec t  o f f i c i a l s ,  and t h e  spacecraf t  

a r e  ava i l ab le .  For coverage arrangements, phone Ames, 415/694-  

5091, o r  Hughes a t  213/648-0942.  Hughes i s  j u s t  south of L o s  

Angeles In t e rna t iona l  Airport .  News media representa t ives  should 

come t o  Hughes Gate 7 ,  j u s t  south of Imperial Highway on Nash 

Street .  The b r i e f i n g  w i l l  begin promptly a t  1 O : O O  a.m. Please 

allow 1 5  m i n u t e s  f o r  parking and secu r i ty .  

N e w s  b r i e f i n g  and other  video w i l l  be t ransmit ted on NASA 

Select  on a tape delay bas i s  a t  1 : 0 0  p.m. PST, February 1 4 .  T h i s  

s a t e l l i t e  feed w i l l  be ava i lab le  v ia  Satcom F-ZR, transponder 13, 

C-band, 7 2  degrees W .  longitude, 3 9 . 6 0 . 0  MHz, audio 6 .8  M H z .  
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GALILEO PROBE PREPARED FOR LONGER L I F E  

Work t o  prepare t h e  Gal i leo Space Probe f o r  a longer l i f e t i m e  
than i n i t i a l l y  planned has been completed a t  N A S A ' s  Ames Research 

Center, Mountain View, C a l i f .  The Probe i s  scheduled t o  e n t e r  
J u p i t e r ' s  "b r i l l i an t ly -co lo red"  cloud banks i n  l a t e  1995 ,  becoming 

t h e  f i r s t  spacecraf t  ever t o  en te r  t he  atmosphere of an outer  

p l a n e t .  

Probe's major operat ing subsystems began i n  December, 1 9 8 8 .  The 

Probe now has been reassembled and refurbished a t  Hughes, 

r e tu rn  from storage a t  N A S A ' s  J e t  Propulsion Laboratory, 

Cal i f  ., i n  September, 1 9 8 6 .  

Age assessment s t u d i e s  have been completed, and t e s t s  of t h e  

a f t e r  

Pasadena, 

Several  of t h e  Probe's components were r e b u i l t  t o  counter 

p o t e n t i a l  problems due t o  aging. 

parachute which w i l l  slow the  Probe a s  it descends through 

J u p i t e r ' s  atmosphere; t he  l i t h i u m  s u l f u r  dioxide b a t t e r i e s ;  and 

t h e  mortar ca r t r idge ,  which deploys the  p i l o t  parachute.  The cost  

of replacing these  p a r t s  was roughly $ 1 . 5  mi l l ion ,  according t o  

Probe manager Benny Chin of Ames. 

Rebuilt p a r t s  included the  

A l l  seven of t h e  Probe's s c i e n t i f i c  instruments have been 

r e in t eg ra t ed  onto the  Probe, have undergone de ta i l ed  performance 

t e s t s ,  and been found f l ightworthy.  

- more - 

-1 . _  
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A l l  major subsystems have undergone de ta i l ed  performance 

t e s t s .  
command processor;  t h e  power system; t h e  radio t r ansmi t t e r  system; 

and t h e  pyrotechnic con t ro l  u n i t .  

They are  t h e  telemetry and command system, the  data and  

Because t h e  Gal i leo mission has been delayed severa l  times a s  

d i f f e r e n t  launch vehic les  and mission plans have been considered, 

t h e  spacecraf t  w i l l  be 8-years-old a t  launch i n  1 9 8 9 .  Chin  

commented, " W i t h  each delay, t he  r i s k s  of t he  Probe n o t  completing 

i t s  mission a r e  somewhat g r e a t e r  because of the  aging of p a r t s .  

However, we're confident t h a t  we're minimizing t h a t  r i s k  as  much 

a s  poss ib l e  through our age assessment and t e s t i n g  procedures." 

Launch of t h e  Gal i leo Probe and Orbi ter  i s  now scheduled f o r  

October 1 9 8 9 .  Gal i leo w i l l  follow a complex new f l i g h t  path t o  

J u p i t e r  t o  compensate f o r  launch from a l e s s  powerful upper-stage 

rocket than had e a r l i e r  been planned. The Centaur l iquid-fueled,  

upper-stage rocket program was canceled f o r  s a fe ty  reasons a f t e r  

t h e  s h u t t l e  acc ident .  Gal i leo w i l l  now use the  U.S. i n e r t i a l  

upper-stage rocke t .  

The new f l i g h t  plan,  known a s  t h e  Venus-Earth-Earth-Gravity- 
A s s i s t  t r a j e c t o r y ,  c a l l s  f o r  Gal i leo t o  take th ree  energy-boosting 

g rav i ty  a s s i s t s  i n  t h e  inner  s o l a r  system. F i r s t ,  Gal i leo w i l l  

swing i n  t o  Venus i n  February 1 9 9 0 ,  t o  pick up energy from Venus' 

g r a v i t a t i o n a l  f i e l d  and o r b i t a l  motion. The spacecraf t  w i l l  then 
r e tu rn  back t o  Earth,  where it w i l l  pick up Earth o r b i t a l  energy 

and c i r c l e  t h e  Sun .  I t  w i l l  r e turn  t o  Earth f o r  a second a s s i s t  

before  embarking on i t s  f i n a l ,  non-stop t r a j e c t o r y  t o  J u p i t e r  i n  
1 9 9 2 .  The Gal i leo  Probe w i l l  be ca r r i ed  t o  w i t h i n  4 8 , 0 0 0 , 0 0 0  

miles of J u p i t e r  by t h e  Gal i leo  Orb i t e r .  

When Gal i leo  nears Venus, it w i l l  be exposed t o  g rea t e r  s o l a r  

hea t ing  than expected by e a r l i e r  f l i g h t  plans.  Additional 

i n s u l a t i o n  i s  not needed because mission experts  w i l l  keep Gal i leo 

pointed continuously toward t h e  Sun while i n  t h e  inner so l a r  

system. The Probe, loca ted  i n  t h e  r ea r  of t he  Orbi te r ,  w i l l  

remain i n  t h e  shade throughout t h i s  phase of t he  mission, and w i l l  

s t a y  r e l a t i v e l y  cool .  

modif icat ion a t  t h e  J e t  Propulsion Laboratory t o  gain addi t iona l  

The Orbi te r  i s  now undergoing extensive 

- more - 
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thermal p ro tec t ion .  O n l y  t h e  Probe's radio l i n k  antenna, which i s  
loca ted  on t h e  Orbi te r ,  w i l l  need t o  be in su la t ed .  , '  

The Probe has been designed t o  withstand extremely d i f f i c u l t  
e n t r y  condi t ions a t  J u p i t e r .  

atmosphere a t  115 ,000  miles per hour. 

t ake  l e s s  than two minutes, causing i n e r t i a l  forces ,  a t  maximum 

dece le ra t ion ,  t o  reach up t o  350 times Ea r th ' s  g rav i ty .  The 

buildup of heat i n  t h e  gases,  i n  f ront  of t h e  Probe nose cone, 

w i l l  be a s  in tense  a s  a nuclear explosion. 

I t  w i l l  slam i n t o  J u p i t e r ' s  

Deceleration t o  Mach 1 w i l l  

A f t e r  i t s  f i e r y  en t ry ,  t he  Probe w i l l  descend 150 miles 

through J u p i t e r ' s  main cloud layers ,  generating da ta  on the  
p l a n e t ' s  chemical composition, turbulent  winds,  atmospheric 
s t r u c t u r e ,  l i gh tn ing  and heat f l u x .  For most of t h i s  period, t h e  

Probe w i l l  operate  i n  a r e l a t i v e l y  benign environment, 

gases a t  o r  below room temperature. 

by t h e  end of t h e  75  minute Probe mission. 

pressure  w i l l  crush t h e  c r a f t .  

immersed i n  

Pressures  w i l l  reach 15-20 times Ea r th ' s  sea l e v e l  pressure 

Eventually atmospheric 

T h e  Probe w i l l  s epara te  from the  o r b i t e r  150 days before the  

Probe 's  e n t r y .  

months, o r b i t i n g  J u p i t e r  a t  l e a s t  t en  times and c lose ly  studying 

t h e  g i an t  p lane t ,  i t s  major s a t e l l i t e s  and la rge  magnetosphere. 

The o r b i t e r  w i l l  continue t o  function f o r  22  

... 
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The Ga l i l eo  Probe S p a c e c r a f t ,  which w i l l  make h i s t o r y ' s  f i r s t  

The new Gal i leo probe w i l l  a ccompl i sh  t h e  u n p r e c e d e n t e d  f i r s t  

e n t r y  i n t o  t h e  atmosphere of an  o u t e r  p l a n e t ,  h a s  been  comple t ed .  

e n t r y  i n t o  J u p i t e r ' s  atmosphere and  t h e n  f l y  4 0 0  m i l e s  deep  i n t o  

t h e  g i a n t  p l a n e t ' s  a t m o s p h e r e .  J u p i t e r  e n t r y  i s  by f a r  t h e  most 
d i f f i c u l t  i n  t h e  so la r  s y s t e m  because  o f  t h e  p l a n e t ' s  huge 

g r a v i t y .  
b r i l l i a n t l y - c o l o r e d  c l o u d  l a y e r s  and pass i n t o  t h e  h o t ,  
a t m o s p h e r e  below. 

The Probe w i l l  d e scend  t h r o u g h  J u p i t e r ' s  t u r b u l e n t  and  

dense  

The new f i v e - f o o t - d i a m e t e r  p r o b e  c r a f t ,  which i s  almost h a l f  
h e a t  s h i e l d ,  w i l l  e n t e r  J u p i t e r ' s  a tmosphere  a t  115,000 mph -- 
f a s t  enough t o  g e t  f rom L O ~  Angeles  t o  N e w  York i n  a minu te  and  a 

h a l f .  

times E a r t h  g r a v i t y .  A f t e r  e n t r y  and s e p a r a t i o n  of spent  h e a t  
s h i e l d s ,  t h e  Probe's p a r a c h u t e - b o r n e  Descent  Module w i l l  s t u d y  
J u p i t e r ' s  three main c l o u d  l a y e r s ,  e n c o u n t e r i n g  h u r r i c a n e  winds up 
t o  200 mph and  p e r h a p s  heavy r a i n  a t  t h e  base o f  t h e  water c l o u d s  

b e l i e v e d  t o  e x i s t  on t h e  p l a n e t .  
t h e  f i r s t  d i r e c t  i n f o r m a t i o n  on t h e  n a t u r e  of J u p i t e r ' s  a tmosphere  
and  c l o u d s .  

Maximum G f o r c e s  on t h e  v e h i c l e  d u r i n g  e n t r y  w i l l  b e  350 

Seven i n s t r u m e n t s  w i l l  p r o v i d e  
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E n g i n e e r s  and p ro jec t  o f f i c i a l s  from NASA and Hughes Ai rc ra f t  

a r e  giving t h e  new c r a f t  f i n a l  approval a t  a "pre-ship review'' a t  
Hughes, E l  Segundo, C a l i f .  W i t h  completion, t he  Gal i leo Probe 

w i l l  go from Hughes t o  t h e  Jet  Propulsion Laboratory, Pasadena, 
C a l i f . ,  f o r  i n t eg ra t ion  w i t h  t h e  Gal i leo Orbi ter  spacecraf t  which 
w i l l  c a r r y  it u n t i l  f i v e  months before Jup i t e r  e n t r y .  

The Gal i leo  Probe p ro jec t  i s  managed by NASA's Ames Research 
C e n t e r ,  Mountain V i e w ,  C a l i f .  Hughes Ai rc ra f t  Co., E l  Segundo, i s  

spacecraf t  bu i lde r ,  and t h e  heat s h i e l d  was developed by General 

E l e c t r i c  Co., Phi lade lphia .  

Overal l  manager f o r  t h e  Gal i leo  Project  i s  N A S A ' s  J e t  

Propulsion Laboratory, Pasadena, C a l i f .  
Purpose of t h e  o v e r a l l  Gal i leo  mission i s  t o  conduct a 

comprehensive explorat ion of t h e  J u p i t e r  s y s t e m  using two 

vehic les ,  a long-lived Orbi te r  and t h e  Probe. 

The Gal i leo  Probe w i l l  provide t h e  f i r s t  information by 

d i r e c t  measurement on chemical composition and physical  s t a t e  of 
J u p i t e r ' s  atmosphere and clouds.  A l l  Probe da ta  w i l l  be radioed 

t o  t h e  Orbi te r ,  f l y i n g  a p a r a l l e l  course 1 2 0 , 0 0 0  miles above, f o r  

re t ransmission t o  Earth.  

The Gal i leo  Orbi te r  w i l l  provide the  f i r s t  long-term, c lose-  
up observat ions of t h e  J u p i t e r  s y s t e m .  The Orbi te r  w i l l  encounter 

J u p i t e r ' s  remarkable, planet-s ized Galilean s a t e l l i t e s  repeatedly,  

t y p i c a l l y  1 0 0  t i m e s  c lo se r  than d id  Voyager. 

During t h e  20-month l i f e  of i t s  mission, t h e  Orbi ter  w i l l  

complete t e n  o r b i t s  of J u p i t e r .  

r e so lu t ion  p i c t u r e s  of J u p i t e r  and i t s  planet-sized moons, and 

I t  w i l l  r e tu rn  about 5 0 , 0 0 0  high- 

w i l l  make a c lose  f lyby of a t  l e a s t  one Galilean s a t e l l i t e  -- 10 , 
Europa, Ganymede, o r  C a l l i s t o  -- on each o r b i t .  Each of t h e  

Gal i lean s a t e l l i t e s  i s  a world of i t s  own. Io, f o r  example, has 

c u r r e n t l y  a c t i v e  volcanos. Io  i s  believed t o  be t h e  most a c t i v e  

volcanic  body i n  t h e  s o l a r  sys t em.  
The 2,550 kg (5,622 l b )  Gal i leo  orbi ter /probe spacecraf t  w i l l  

be c a r r i e d  t o  low Earth o r b i t  by t h e  Space Shu t t l e  i n  October 

1 9 8 9 .  I t  w i l l  be launched from Earth o r b i t  by an i n e r t i a l  upper 

- more - 
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stage (IUS). The I U S  vehicle is managed by NASA's Marshall Space 
Flight Center, Huntsville, Ala. 

The Galileo Probe will separate from the Orbiter five months 
before planet-arrival and follow its own trajectory to Jupiter 
entry. 
scheduled for December 7, 1995. After entry, the Probe mission 
will be complete in 60 to 75 minutes, when the Orbiter moves out 
or range, and conditions in the deep atmosphere exceed Probe 
design limits. During this data-return period, the Orbiter will 
be positioned 120,000 miles directly overhead to receive Probe 
data. Immediately after the end of the Probe data period, the 
Orbiter will reorient for a close flyby of the planet-sized Io, 
and Jupiter orbit insertion. 

Arrival at Jupiter of both Orbiter and Probe is currently 

For the mission of the Galileo Probe, science objectives are 
to characterize Jupiter's atmosphere by determining 1) its 
chemical composition, including minor constituents, isotopic 
ratios, and the hydrogen/helium ratio; 2) its density profile 
from initial detection to mission end; and 3) its temperature and 
pressure profiles. 

The remaining science objectives are 4) to find location and 
structure of Jupiter's clouds; 5) the atmosphere's radiative 
energy balance; and 6) existence and characteristics of Jovian 
lightning. 

These atmosphere characteristics will be found by direct 
measurement from several sensors in the Probe Deceleration Module 
or from the seven instruments aboard the parachute-borne Descent 
Module. Measurements should be possible down to at least 20 bars 
atmosphere pressure (20 times Earth's sea-level pressure) before 
end of communications. Maximum possible depth before cutoff of 
radio communication is 25 bars pressure, and 25 km (15 mi) deeper 
than the planned mission. There the Orbiter must turn away for Io 
encounter. A t  this point, the Probe will have operated 75 minutes 
since atmosphere entry. 

Other Probe science will be measurements of Jupiter's 
numerous radio emissions, characteristics of trapped high-energy 
particles down to the atmosphere top -- far closer than measured 

- more - 
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by P i o n e e r  11's 41,000 k m  ( 2 6 , 0 0 0  m i )  c loses t  a p p r o a c h  t o  J u p i t e r .  
The P r o b e  w i l l  measure wind s h e a r s  by Doppler  r a d i o  measurements 

m a d e  aboard t h e  O r b i t e r .  

The P r o b e  M i s s i o n  h a s  f o u r  p h a s e s :  l a u n c h ,  c r u i s e ,  coas t ,  

a n d  e n t r y - d e s c e n t .  Dur ing  l a u n c h  and  c r u i s e ,  t h e  Probe w i l l  be 

carr ied b y  t h e  O r b i t e r ,  a n d  serviced b y  a common u m b i l i c a l .  The 
P r o b e  w i l l  be dormant d u r i n g  c r u i s e  e x c e p t  f o r  p e r i o d i c  c h e c k o u t s  

of spacecraft s y s t e m s  a n d  i n s t r u m e n t s  e v e r y  12 months.  Dur ing  
t h i s  per iod,  t h e  O r b i t e r  w i l l  provide t h e  Probe  w i t h  e l e c t r i c  
power, commands, data t r a n s m i s s i o n  a n d  some t h e r m a l  c o n t r o l .  

F i v e  months b e f o r e  p l a n e t  a r r i v a l  i n  J u l y  1995, t h e  O r b i t e r  

w i l l  s p i n  up  a n d  aim t h e  Probe on i t s  e n t r y  t r a j e c t o r y .  The s p i n -  

s t a b i l i z e d  Probe w i l l  separate  a n d  f l y  t o  J u p i t e r .  S i x  h o u r s  

before a tmosphe re  e n t r y ,  t h e  Probe w i l l  be g o i n g  a b o u t  65,000 kmh 
(40 ,000  mph) . A t  t h a t  p o i n t ,  i t s  command u n i t  s i g n a l s  "wake up" 

a n d  it b e g i n s  c o l l e c t i n g  s c i e n c e .  
From t h e r e  it w i l l  accelerate  s t e a d i l y  u n t i l  it e n t e r s  t h e  

atmosphere a t  185,000 kmh (115,000 mph) . The i n c a n d e s c e n t  shock  
f r o n t  a h e a d  o f  i t s  h e a t  s h i e l d  w i l l  be as  b r i g h t  a s  t h e  Sun. 

The s h i e l d s  e x p e r i e n c e  peak h e a t i n g  of 40 k i l o w a t t s  per 

s q u a r e  c e n t i m e t e r  f r o m  t h e  1 6 , 0 0 0  degree C (28 ,000  degrees F) 

shock  wave t e m p e r a t u r e .  Peak G f o r c e s  o c c u r  a b o u t  two m i n u t e s  
a f t e r  e n t r y .  About f o u r  m i n u t e s  a f t e r  e n t r y ,  d rogue  c h u t e  

d e p l o y s ,  a n d  a f t  cover i s  p u l l e d  away. Main c h u t e  opens  a n d  t h e  
D e c e l e r a t i o n  Module w i t h  i t s  massive h e a t  s h i e l d  f a l l s  away. From 

t h e r e  on ,  t h e  Descent  Module w i t h  i t s  seven  s c i e n t i f i c  i n s t r u m e n t s  

moves downward toward t h e  b r i l l i a n t  c l o u d  t o p s .  (See  t a b l e  a t  e n d  
f o r  i n s t r u m e n t  measurements . )  

The Probe 's  t o t a l  w e i g h t  i s  331 k g  (728  l b ) .  The 

D e c e l e r a t i o n  Module, which carr ies  t h e  h e a t  s h i e l d  and  a f t  c o v e r ,  
weighs  214 kg (470  l b )  a n d  t h e  Descent  Module, n e s t e d  i n s i d e  t h e  

Deceleration Module, weighs 118 kg ( 2 6 0  lb). The Descent Module 
car r ies  28 kg (62  l b )  of s c i e n t i f i c  i n s t r u m e n t s .  

The 145  kg (319 l b )  Probe  h e a t  s h i e l d  i s  a 45-degree-half-  

a n g l e  b l u n t  c o n e .  I t  i s  made o f  c a r b o n  p h e n o l i c  mater ia l .  

. ", 
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Probe communications are provided by two L-band transmitters. 
These can be used to check each other for proper function, and 
provide two channels for return of data from Jupiter's unknown 
atmosphere. 

Probe power comes from a high-discharge-rate 34-volt lithium 
battery, which must remain dormant for more than five years, en 
route to Jupiter. 

The Probe's command and data system provides commands, 
telemetry, data storage, and timing. It uses two redundant data 
strings each with its own processor. 

The Probe Relay Radio aboard the Orbiter will have two 
redundant receivers which process Probe science data, plus radio 
science and engineering data for transmission to the Orbiter 
communications system. The unit must automatically acquire the 
Probe signal 100,000 miles below within 50 seconds, with a success 
probability of . 9 9 5 .  It must reacquire immediately if the signal 
is lost. Minimum received signal strength is 31 dB-Hz. The 
receivers also measure signal strength and Doppler for wind 
measurements and atmosphere-transmission characteristics. 

In addition to processing the Probe data and sending it to 
Earth in real time, the Orbiter will store it for later 
retransmission. 

2 / 7 / 8 9  Callleo Probe science objcctlver. 
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Science Objectives, Instruments, and Experimenters 

The science objective of the Galileo Probe mission is to characterize 

the Jovian atmosphere by determining: 1) the chemical composition, including 

minor constituents, isotopic ratios, and the hydrogen/helium ratio; 2 )  the 

density profile from initial detectable deceleration (first traces of 

atmosphere); 3 )  temperature and pressure profiles with altitude; 4 )  location 

and particle-size of the Jovian clouds; 5) the radiative energy balance; 6) 

the existence and characteristics of electrical discharges in the atmosphere 

at both optical and radio frequencies. 

These atmosphere characteristics will be determined by direct 

measurements to a pressure level of at least 10 bars (10 times Earth surface 

pressure). In addition, the Probe will measure radio signals from the planet 

by remote sensing, measure characteristics of trapped particle radiation close 

to the atmosphere-top before entry. It will determine atmosphere wind shear 

by Doppler measurements on the Orbiter of the incoming radio signal. 

science instrument payload carried by the probe consists of seven instruments. 

The 
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Science instrument payload 

Device Institution 

Principal 

Investigator 

Atmosphere Ames Research Center A. Seiff 

structure 

instrument (ASI) 

Nephelometer (NEP) Ames Research Center B. Ragent 

Helium abundance U. of Bonn 

detector (HAD) W. Germany 

2 

P rima r y 

Measurements 

Pressure, 

temperature and 

dens it y 

Cloud particle 

size, shape, and 

number density 

Ulf von Zahn He/H2 ratio to 

-0.1% 

Net flux U. of Wisconsin L. Sromovsky Net planetary and 

radiometer (NFR) solar fluxes, cloud 

locations, water 

and ammonia 

abundance 

Neutral mass Goddard Space Flight H. Niemann Composition in 1- 

spectrometer (NMS) Center 150 AMU range 

Lightning and Bell Laboratories L. Lanzerotti Existence and 

radio emissions characteristics of 

detector (LRD) lightning 

Max-Planck Institute K. Rinnert 

W. Germany 

Energetic U. of Kiel H. Fischer Energetic particle 

particle W. Germany distribution from 5 

instrument (EPI) Ames Research Center J. Mihalov Jupiter radii to 

entry 
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GALILEO PROBE SPACECRAFT 

Miss ion  o u t l i n e  -- T h e  Gal i leo  Probe M i s s i o n  h a s  f o u r  phases: 

l a u n c h ,  c r u i s e ,  coast a n d  e n t r y - d e s c e n t .  Dur ing  l a u n c h  a n d  
c r u i s e ,  t h e  P r o b e  w i l l  be car r ied  by t h e  Orb i t e r .  

The Probe c ra f t  w i l l  be dormant d u r i n g  t h e  c r u i s e  phase 

e x c e p t  f o r  c h e c k o u t s  a t  12-month i n t e r v a l s .  Dur ing  c r u i s e ,  t h e  
O r b i t e r  w i l l  provide t h e  Probe w i t h  e l e c t r i c  power, commands, da ta  

t r a n s m i s s i o n ,  a n d  some t h e r m a l  c o n t r o l .  
A f t e r  c r u i s e  a n d  d u r i n g  t h e  f ive-month coast p h a s e ,  t h e  Probe  

w i l l  h a v e  separated from t h e  Orb i t e r ,  b u t  w i l l  remain dormant 
u n t i l  atmosphere e n t r y .  
t h e  m i s s i o n  d e e p  i n  J u p i t e r ' s  a tmosphere ,  a l l  probe o p e r a t i o n s  

w i l l  be c o n t r o l l e d  by a preset  s e q u e n c e .  A t  s e p a r a t i o n  from t h e  

Orb i t e r ,  t h e  coast  t i m e r  i s  se t  so t h a t  it w i l l  s t a r t  Probe 

o p e r a t i o n  a n d  s c i e n c e  measurements  a t  s i x  h o u r s  before J u p i t e r  

e n t r y  . 

From t h e  b e g i n n i n g  o f  coast t o  t h e  e n d  o f  

Probe r e a u i r e m e n t s  -- The 185,000 kph (115 ,000  mph) e n t r y  v e l o c i t y  

a t  J u p i t e r  h a s  r e q u i r e d  a new a p p r o a c h  t o  h e a t  s h i e l d  d e s i g n .  

E l e c t r o n i c s  a re  r e d u n d a n t  t h r o u g h o u t  t h e  Probe  f o r  r e l i a b i l i t y .  

E l e c t r o n i c s  are ha rdened  a g a i n s t  J u p i t e r ' s  i n t e n s e  r a d i a t i o n  

b e l t s .  The P r o b e  power s u p p l y  (a  h i g h - d i s c h a r g e - r a t e  l i t h i u m  

b a t t e r y )  must l a s t  s i x  y e a r s  before u s e .  The a n t e n n a  a n d  r e l a y  
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radio for receiving Probe data aboard the Orbiter are provided by 
the Probe team. The Probe digital data receiver on the Orbiter 
will automatically acquire, track, and rapidly reacquire the Probe 
signal if lost -- from a vehicle deep in a hostile atmosphere. 
The Orbiter communications system will both return Probe data to 
Earth as received, and record it for later transmission. The 
Probe is run by a self-contained and sealed microprocessor- 
controlled command and data system, which has a redundant, dual- 
data-string configuration. 

The Probe Svstem -- The Probe Spacecraft consists of the 

Deceleration Module and the Descent Module. 
The Deceleration Module includes the heat shield, thermal- 

control hardware, separation subsystem, and drogue parachute. 
The Descent Module is nested into the Declaration Module for 

protection from the heat of high-speed entry. It carries the 
science instruments, plus the systems to support the experiments 
and transmit their data back to the overflying Orbiter for relay 
to Earth. It will descend on the main parachute 200 miles into 
Jupiter's atmosphere, after separation from the Deceleration 
Module. 

The Probe's total weight is 331 kg (728 lb). The 
Deceleration module weighs 213 kg (469 lb), and the Descent 
Module, 118 kg (260 lb). The Probe carries 28 kg (62 lb) of 
scientific instruments, all of them in the Descent Module. 

As noted, half the Probe weight is in the heat shield. Probe 
electronics are unusually heavy because they are hermetically 
sealed t o  withstand 20 bars of pressure deep in Jupiter's 
atmosphere. 

angle cone with a base diameter of about four feet. 
the spherically-blunted tip is about half the base radius. 

The entry configuration of the Probe is a 45 degree half 
The radius of 

The heat shield (by weight, most of the Deceleration Module, 
and about half the weight of the entire Probe Spacecraft) is a 
carbon phenolic structure. The aft cover heat shield is phenolic 
nylon. Heat of Jupiter's unprecedented entry environment will 

-1 "* 
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come pr imar i ly  a s  rad ia ted  heat from t h e  en ter ing  Probe's 
incandescent gas cap. Another f a c t o r  w i l l  be sheer.mechanica1 

erosion of heat s h i e l d  mater ia l  a s  t h e  spacecraf t  s t r i k e s  the  

atmosphere a t  185 ,000  kph (115,000 mph) . 
A major p a r t  of t h e  Probe development p ro jec t  was devoted t o  

developing complex computational codes f o r  ca l cu la t ing  the  l e v e l  
of t h i s  severe en t ry  heat ing i n  t he  incandescent shock layer  ahead 

of t h e  Probe (around 1 6 , 0 0 0  degrees C,  2 8 , 0 0 0  degrees F) . 
I n  addi t ion  t o  these  a n a l y t i c a l  e f f o r t s ,  small s ca l e  models 

of t h e  system were t e s t e d  i n  sophis t ica ted  a r c - j e t  and l a s e r  

f a c i l i t i e s  a t  Ames, which were developed t o  simulate these  in tense  

environments and assoc ia ted  response of t he  heat s h i e l d .  By 
comparing t e s t  r e s u l t s  t o  the  ca lcu la t ions ,  it was poss ib le  t o  

develop confidence i n  t h e  design thickness of t he  sh i e ld  ( 1 4  

inches a t  t h e  s tagnat ion p o i n t ) .  The t o t a l  weight of t h e  heat 

s h i e l d  i s  1 4 5  kg (319  l b )  of which 90 kg ( 1 9 8  l b )  a r e  expected t o  

be vaporized by ab la t ion  during en t ry .  
Thermal con t ro l  of t h e  Probe i s  provided by a passive system 

of Mylar blankets ,  p lus  a c t i v e  one watt radioisotope hea te r s .  
Temperatures i n  t h e  Descent Module during descent mus t  be kept 

between -20 degrees C (-4 degrees F )  and +50 degrees C ( 1 2 2  

degrees F ) .  

To minimize e l e c t r i c a l  charging during passage through the  

charged p a r t i c l e s  of J u p i t e r ' s  r ad ia t ion  b e l t s ,  surfaces  a re  

coated w i t h  conducting f i lm  and grounded t o  the  Probe s t r u c t u r e .  

The heat s h i e l d  and Deceleration Module equipment a r e  mounted 

t o  an aluminum frame, supporting an aluminum s k i n .  A rad io  window 
i s  c u t  i n  t h e  aluminum f o r  t h e  l igh tn ing  and radio emission 

de tec to r  experiment (LRD)  . 

Parachute -- Chute deployment occurs when t h e  heat s h i e l d  has 

slowed t h e  c r a f t  t o  Mach . 9 .  The p i l o t  chute i s  f i r e d  i n t o  t h e  

wake by a mortar a t  13 kph ( 7 0  mph).  Af te r  t h i s ,  separat ion n u t s  
f i r e  t o  r e l ease  the  a f t  cover, which i n  t u r n  p u l l s  o u t  and s t r i p s  

t h e  bag from t h e  main parachute.  A l l  t h i s  occurs i n  two seconds. 

- more - 
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The Desce n t  Module -- The  sphe r i ca l  Descent Module i s  divided i n t o  

two sec t ions  by a she l f  which c a r r i e s  most of t he  equipment. 
s c i e n t i f i c  instruments a r e  on t h e  a f t  s ide  of t h i s  s h e l f ,  w i t h  

batteries and programmers on the forward side. These heavy 

The 

components a r e  t h e r e  t o  provide proper forward motion while on the  

chute .  Communications and pyro-control a r e  mounted i n  t he  
compartment a f t  of t h e  equipment s h e l f .  The main parachute, LRD 

antenna, and Energet ic  P a r t i c l e  Instrument ( E P I )  sensor a r e  on top 

of t h e  a f t  compartment. Unlike Pioneer Venus, which used a sealed 

pressure  ves se l  t o  withstand Venus's 1 0 0  bar pressure environment, 

t h e  Gal i leo  Descent Module i s  vented, and individual  u n i t s  a r e  

sea led  i n  housings 3s needed. T h i s  design approach saves weight. 

The equipment she l f  i s  made of aluminum honeycomb, w i t h  o ther  

s t r u c t u r a l  components of t h e  Descent Module made of aluminum, 
t i tanium, o r  f i b e r g l a s s .  

The s c i e n t i f i c  instruments a r e  l a i d  out roughly around the  

Descent Module's c i r c u l a r  i n t e r i o r  w i t h  t h e i r  sensors extending 
through t h e  t i t a n i u m  sheet walls of t h e  Module. They a r e  located 

t o  meet s p e c i f i c  viewing and flow condition requirements. Each 

instrument uses one d i g i t a l  l i n e  f o r  primary data  t r a n s f e r .  I n  
add i t ion ,  t h e r e  a r e  s i x  analog and e ight  b i - leve l  channels, p l u s  

nine frame r a t e  and seven clock s igna l s  f o r  t h e  instruments.  

Thermal con t ro l  before en t ry  i s  provided by t he  Deceleration 

Module. After  separa t ion ,  temperatures i n  t h e  vented Descent 

Module roughly follow t h a t  of t h e  Jovian atmosphere. However, 

Kapton b lankets  even out temperature d i f fe rences  ins ide  the  

module. 

Probe communications -- T h i s  subsystem provides two p a r a l l e l  and 

simultaneous da ta  streams. These a r e  two L-band channels, one a t  

1387.0 MHz and one a t  1387.1 MHz. Each channel cons i s t s  of an 

e x c i t e r ,  a 2 3  watt power ampl i f ie r  and, i n  one case, an 

u l t r a s t a b l e  o s c i l l a t o r ;  t h e  o ther  a standard thermally-controlled 

o s c i l l a t o r .  The channel w i t h  t h e  u l t r a s t a b l e  o s c i l l a t o r  w i l l  be 

used f o r  Doppler measurement of Jovian winds .  The t r ansmi t t e r  

a l s o  measures i t s  own out-put power l e v e l .  T h i s  measurement, along 

- more - 
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w i t h  a measurement of t h e  received s i g n a l  s t r eng th  a t  t h e  Orbi te r  

r e l a y  receiver, i s  u s e d  t o  f i n d  a t m o s p h e r i c  a b s o r p t i o n .  The 

s y s t e m  a n t e n n a  has a 5 6  degree 3 d B  beam, and  a peak g a i n  of  9 . 8  
dB . 

P r o b e  power -- The power subsys t em c o n s i s t s  o f  two e l e c t r o n i c s  

u n i t s ,  a l i t h i u m / s u l f u r  d i o x i d e  b a t t e r y  and  a set  of thermal 

bat ter ies .  T h e  power i n t e r f a c e  u n i t  i s  t h e  main power 
d i s t r i b u t i o n  u n i t .  I t  r o u t e s  power t o  t h e  Probe  subsys tems from 
ei ther  t h e  Probe  b a t t e r y  o r  t h e  Orbiter power s u p p l y  t o  P robe  

subsys t ems  o r  t o  t h e  s c i e n t i f i c  i n s t r u m e n t s .  

V o l t a g e  o f  t h e  l i t h i u m  b a t t e r y  i s  3 4  v o l t s .  T o t a l  c a p a c i t y  
is  2 1  ampere h o u r s .  Thermal bat ter ies  p r o v i d e  p u l s e s  f o r  

p y r o t e c h n i c  e v e n t s .  

Command a n d  da ta  s v s t e m  -- This  sys t em i n c l u d e s  t h e  data  and  

command p r o c e s s o r  (DCP) and  t h e  p y r o - c o n t r o l  u n i t .  The DCP 
c o n t r o l s  a l l  sys t em command, t e l e m e t r y ,  data  s t o r a g e ,  and  t i m i n g .  

I t  u s e s  two r e d u n d a n t  data s t r i n g s ,  e a c h  c o n t r o l l e d  by i t s  own 
m i c r o p r o c e s s o r .  V i r t u a l l y ,  a l l  p o s t - e n t r y  f u n c t i o n s  are t h e  same 
on b o t h  s t r i n g s .  P r e - e n t r y  f u n c t i o n s  are  divided between t he  two 

s t r i n g s  a n d  are n o t  r e d u n d a n t .  
act ivated once ,  a b o u t  2 0  m i n u t e s  b e f o r e  e n t r y .  If a f a u l t  i s  
found  on one  s t r i n g ,  t h e  f a u l t y  s t r i n g  w i l l  be t u r n e d  o f f  and  
remain  o f f .  

The s y s t e m ' s  self-test  f u n c t i o n  i s  

Dur ing  t h e  c o a s t  phase, o n l y  t h e  c o a s t  t i m e r  o p e r a t e s .  

Dur ing  t h e  6-hour p r e - e n t r y  p e r i o d ,  j u s t  one da ta  s t r i n g  g a t h e r s  
LRD AND EPI data .  S t a r t i n g  20  minu tes  b e f o r e  e n t r y ,  b o t h  s t r i n g s  

o p e r a t e  t h r o u g h  the e n d  o f  t h e  m i s s i o n .  

s equence  f rom s e p a r a t i o n  t o  t h e  end  of  t h e  m i s s i o n  i s  c o n t a i n e d  i n  
permanent  memory. 

I n  case t h e  c o a s t  t i m e r  f a i l s ,  t i m i n g  f o r  e n t r y  i s  t i e d  

d i r e c t l y  t o  a tmosphe re  e n t r y  v i a  d e c e l e r a t i o n  s w i t c h e s .  

w i l l  s e n s e  t h e  f i rs t  t races  of  a tmosphere  and ac t iva t e  p a r a c h u t e  

deployment ,  as w e l l  as a l l  s u b s e q u e n t  m i s s i o n  e v e n t s  regardless of 
t h e  c o a s t  t i m e r .  

The e n t i r e  o p e r a t i o n s  

These 

- more - 
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The pyro-control unit provides pulses f o r  activating some 48 
pyrotechnic squibs on the Probe. The squibs initiate a number of 
functions such as separations and chute deployment. 

Relav radiQ -- The relay radios aboard the Orbiter receive data 
from the Probe, descending into Jupiter's atmosphere, 100,000 
miles below -- for transmission to Earth by the Orbiter 
communications system. The system consists of two receivers, 
ultrastable oscillators, and antenna. 

Each receiver acquires, tracks, and processes the Probe data 
along with radio science and engineering data. The receivers also 
format data for transmission to the Orbiter command and data 
system. 

The unit must acquire the Probe signal within 50 seconds with 
an acquisition probability of - 9 9 5  and with a false-lock 
probability of .000005.  Minimum signal strength at acquisition is 
31 dB Hz. The system is required to track a signal strength as 
low as 26 dB Hz. The unit also measures Probe signal strength and 
Doppler rates for radio science use (wind and atmosphere 
absorption measurements). 

in the Probe signal characteristics, and the atmospheric 
environment. These include frequency and spin-rate, and non- 
steady motion of the Probe due to wind shear and turbulence, as 
well as ionospheric scintillation, synchrotron noise from 
Jupiter's radiation belts, and the absorption of the clouds. 

Meeting these requirements is made difficult by uncertainties 

'i -. 
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NASA AMES MARKS 50 YEARS OF SPACE AND AVIATION ACHIEVEMENTS 

This year, NASA's Ames Research Center, Mountain View, 
Calif., marks 50 years of contributing major advances to U . S .  
spaceflight and aviation -- advances such as solving the problems 
of atmosphere reentry from spaceflight, exploring Jupiter, 
searching for life on Mars, designing runway-to-orbit flight 
vehicles and listening for messages from extraterrestrials. 

Aerodynamics 

In 1952, theoretical aerodynamicist Harvey Allen discovered 
a method to return vehicles like the Apollo mooncraft and 
ballistic missiles into the atmosphere from space. Allen later 
became Ames' director. 

By 1958, a group of Ames researchers including Dean Chapman, 
Clarence Syvertson and Alfred Eggers determined how to use 
aerodynamic lift to fly space vehicles, some of them known as 
"lifting bodies," back through the atmosphere to a safe runway 
landing. This pioneering work paved the way for the Space 
Shuttle . 

As early as 1951, Robert T. Jones, who had previously 
developed the mathematics for designing the swept-back wings 
found on most of today's aircraft, performed the calculations 
which resulted in the "supersonic area rule." This research 
allowed minimum drag f o r  subsequent supersonic a i r c r a f t ,  

In 1976, Jones devised the revolutionary oblique wing -- an 
entirely rigid, straight wing which rotated horizontally around 
its center to provide a wing-sweep capability -- with one wing 
swept forward and the other swept aft at an angle to the 
aircraft's fuselage. 

- more - 
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Test Flying by the Numbers 

In t h e  1980s, Ames researchers began "flying" aircraft in 
the world's fastest supercomputers, obtaining research results 
directly -- by watching the "real" air flow, calculated at a 
billion computations per second, on television screens. 

Often these designs are for aerospace craft so radical that 
they cannot be tested in existing wind tunnels. At speeds higher 
than 13 times the speed of sound, this computational flight is 
the only kind of advanced testing available. 

Supercomputer techniques will improve many areas of aircraft 
design. But immediately and dramatically, they are essential for 
the planned National Aero-Space Plane, an advanced Space Shuttle 
that could take off from conventional runways, fly into space and 
return to Earth like an airplane. 

Tilt-Rotor Research 

In 1981, building on previous Ames work with the XV-3 and 
other industry research, Ames' engineers developed an unusual 
type of aircraft. The XV-15 tilt-rotor could take off or land 
vertically like a helicopter, then fly conventionally for 500 
miles at over 300 mph. This craft evolved into today's thousand- 
range V-22 Osprey, carring 3 3  passengers. The Osprey and similar 
tilt-rotors have great promise for efficient commercial 
transportation in congested air traffic areas, operating from 
very small platforms for landing and takeoff. 

The tilt-rotor, along with a range of powered-lift 
configurations from both subsonic to supersonic speeds, is , 
representative of Ames' involvement in vertical and short takeoff 
and landing craft research which began in 1960. 

Life Sciences and Human Factors Research 

Scientists at Ames made the first attempts to find life on 
Mars in 1976. Harold Klein, Ames' long-time director of life 
sciences, presided over development of the life-detection 
experiment mounted on the Viking 1 and 2 landers. 

As part of the center's planetary research, life scientists 
also have sought to trace the assembly of life's chemical 
building blocks on the primitive Earth. Typical of a long series 
of origin-of-life experiments was the finding in 1970 of the nine 
"life" amino acids in a meteorite believed to have come from the 
Asteroid Belt. Another was the discovery of some of the earliest 
life forms in 3.2 billion-year-old South African shales. 

Since the late  OS, Ames' space medicine researchers have 
been seeking to determine whether humans can tolerate the lengthy 
space flights required aboard Space Station Freedom or for a 2- 
year round-trip to Mars. 

- more - 
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Ames was given responsibility for NASA's basic research in 
life sciences in 1961. From 1966 to 1969, Ames' series of 
Biosatellites carried eggs, plants and insects into orbit and 
returned them to Earth, investigating a range of weightlessness 
effects on living systems. Center life sciences and human 
factors work has evolved into the Spacelab manned biology 
missions carried aboard the Space Shuttle. Similar labs are 
planned for Space Station Freedom. 

Ames' Space Station work includes a variety of automated, 
"smart" systems with applications in artificial intelligence, 
expert systems and free-flying robotics. Other station 
developments include a durable space suit, the AX-5 "hard-suit" 
design, a concept begun in 1965. 
closed life support systems and long-term habitability problems 
for Space Station Freedom. 

Researchers also are working on 

Airborne Astronomy 

Since 1965, when Ames acquired a Convair 990 transport named 
"Galilee," airborne science at the center has made a number of 
important discoveries. In the early '70s, an Ames U-2 made one 
of the first measurements of "big bang" radiation left over from 
formation of the universe. In March 1977, scientists using the 
36-inch infrared telescope aboard a converted C-141 called the 
Kuiper Airborne Observatory, discovered Uranus' rings. Earlier 
they had discovered that the prime ingredient in Venus' brilliant 
clouds was sulfuric acid. 

The Kuiper's sensitive instruments have measured a possible 
black hole in the galactic center and observed star formation. 
Ames researchers also hgve flown aboard the Kuiper to obtain a 
wealth of data on the historic 1987 supernova, watching as the 
"blue giant" star came apart, step-by-step. 

During the last two winters, Ames' scientists and high- 
altitude aircraft made the first measurements of ozone depletion 
in both of Earth's polar regions and identified the critical 
mechanisms in thinning of Earth's protective ozone layer. 

The Space Shuttle 

In 1974, Ames began work on the thermal protection system 
for the Space Shuttle, an outgrowth of its work on heat shield 
designs for vehicles which experienced intense heating during re- 
entry from space. This project produced the lightweight tiles 
and other materials which protect the Space Shuttle during its 
fiery return through the atmosphere. 

Astronomy from Orbit 

As part of its tradition in airborne infrared astronomy, 
Ames built the telescope for the Infra-red Astronomical Satellite 
(IRAS) in 1977. 

*- 
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IRAS conducted the first whole-sky survey in infrared light 
and was good for seeing "cool" objects like solar systems, 
asteroids, brown-dwarf stars and interstellar gas clouds. 

and a science team for the Space Infra-red Telescope Facility 
(SIRTF), one of NASA's space-based "great observatories.'$ SIRTF, 
scheduled to fly in 1998, will be a thousand times more sensitive 
than IRAS. 

In 1984, NASA Headquarters and Ames selected investigators 

Space Science 

In space science, Ames is an international leader. 
Researchers have made major discoveries about formation and 
characteristics of stars and planets. 

Ames' scientists have developed computer modeling of galaxy 
dynamics and collisions. Planetologist Ray Reynolds, whose 
interests cover all planets, predicted volcanos on Jupiter's 
moon, Io, well before the Voyager spacecraft arrived to 
photograph these incredible fountains. James Pollack explained 
Venus' greenhouse effect and proposed that early oceans once 
existed on Earth's twin planet. 

Ames has provided scenarios for formation of all the 
terrestrial and gas giant planets of the Solar System, as well as 
developing a comprehensive atmospheric circulation model for Mars 
and models for all planets with atmospheres. 

In 1973, Ames' unmanned Pioneer 10 spacecraft returned the 
first close-up pictures and first scientific measurements of the 
planet Jupiter. Rese,archers repeated the feat at Saturn with 
Voyager 1 in 1979. 

Beginning in 1978, a Pioneer orbiter and probes made the 
first maps of Venus and sent back several thousand pictures of 
the cloud-shrouded planet. And in 1983, Pioneer 10 made the 
first flight out of the solar system and is now 4 . 4  billion miles 
away, the most distant human-built object from Earth. Even at 
the speed of light, Pioneer's radio signal takes an incredible 6 
hours to reach Earth. 

In 1981, construction began on the Galileo probe spacecraft, 
scheduled to make the first entry into the atmosphere of an outer 
planet -- Jupiter. Entry speed will be 115,000 mph, with forces 
of 350 g. The probe then will penetrate 500 miles into the 
Jovian atmosphere. Galileo is set for launch by the Space 
Shuttle orbiter Atlantis in October 1989. 

Finally, in 1983, Ames began the Search for Extraterrestrial 
Intelligence (SETI) program, led by Barney Oliver. SETI uses 
existing telescopes to listen for radio signals from other 
intelligent species in our galaxy. So far, no word from out 
there. 

- more - 
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Unique Facilities 

A major part of Ames history has been its development of 
unique research facilities. In 1944 under the leadership of 
Smith J. (Smitty) De France, Ames' first director, engineers 
completed the world's largest wind tunnel, having a 40- by 80- 
foot test section. De France was a man of great breadth and 
directness who gave the center much of its character and 
diversity. 

The " 4 0  by 80"  was big enough to test a fighter aircraft 
with engines running. In 1987, the tunnel, still the world's 
largest, was doubled in size with the addition of a second 80- by 
120-foot test section, big enough for a medium transport, such as 
a Boeing 737. Tunnel power was increased almost four times to 
135,000 horsepower. 

Beginning in the 1960s, Ames also developed the fastest 
high-speed flight research tunnels; one reached 34,000 mph, 9,000 
mph faster than Earth escape velocity. Models of the Mercury, 
Gemini and Apollo spacecraft flew in these tunnels. More 
recently, Ames engineers have used them to test the probe vehicle 
for NASA's Galileo mission to Jupiter, slated to make the most 
difficult entry ever into a planetary atmosphere. 

In addition to these hypervelocity tunnels, 30 other Ames 
wind tunnels have been built over the years. They cover all 
speed ranges: subsonic, transonic, supersonic and hypersonic. 
Ames' unique flight simulators employ multi-story, motion- 
generating machines, which move three-man cabs about as though 
they were in real flight. 

Ames' Numerical Aerodynamic Simulation supercomputer system 
is the world's most advanced with plans for the speed of its 
central processor to reach a trillion computations per second by 
the turn of the century. 

Perhaps most important of these unique facilities is the 65- 
square-mile Rogers dry lakebed in the Mojave Desert, largest 
airfield in the world with nearly 365 days of clear flying 
weather. This is the site of the Ames-Dryden Flight Research 
Facility, where NASA's Space Shuttle can make its safest landings 
on 7-mile-long runways, and a variety of radical craft, from 
lifting bodies to rocketplanes to the forward-swept-wing X-29, 
have been tested. 

In 1981, the Dryden facility, until then an independent NASA 
center, was merged with Ames. By 1989, Ames Research Center had 
grown to around 5,000 employees, with 944 acres at two locations, 
and facilities with a replacement value of $ 3  billion. 
The Early Years 
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Ames was the second center founded by NASA's predecessor, 
the National Advisory Committee for Aeronautics. With World War 
I1 looming, the country needed an additional aeronautical 
research facility. Groundbreaking for the Ames Research Center 
took place on Dec. 20, 1939 at Moffett Field, Calif., 4 5  miles 
south of San Francisco, a site which offered good flying weather 
year-round. Between 1941-1945, Ames' staff of young engineers 
made essential aerodynamic "fixes" in bombers and fighters, such 
as the P-51 Mustang, critically needed for the war effort. 

With passage of the Space Act in 1958, NACA was transformed 
into the National Aeronautics and Space Administration, and Ames 
became a NASA center. 

Over the years, Ames has contributed to the highlights of 
NASA history with a record of accomplishments in science, 
research and development. 

- end - 
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Nancy Lovato 
( 5 0 5 )  258-8381. 

VIEWING A R E A  NOT AVAILABLE FOR SHU'I'TLE LAL'JDTNG 

Space Shuttle Mission S T S - 2 8  is now scheduled for Inunch on 
August 8, 1 9 8 9 .  Landing is planned for Edwards Air  Force Base ,  
California, however, since the flight is a classified Department 
of Defense mission no viewing site will be available. 

Access to Edwards Air Force Base will be restricted to 
official business only during landing operations. There will be 
no guest access n o r  will usual NASA tours be held during that 
period. 

The STS-28 landing time will not be announced until 24  hours 
prior to landing. 

N A S A  officials expect the East Shore Viewing ' Ite to be open 
for the following Space Shuttle mission, S T S - 3 4 ,  now scheduled 
for an Edwards landing in October 1989. 

- N A S A  P ies-Dryden- 

August 1, 1 9 8 9  
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Release N o .  89-17 

Launch 

Time Line 

GALILEO ATMOSPHERE PROBE SPACECRAFT M I S S I O N  

For Release: 
Immediate 

Orbiter/Probe spacecraf t  c a r r i e d  t o  Earth 
o r b i t  by Shu t t l e .  After  two o r b i t s  (3  
hours) I n e r t i a l  Upper Stage ( I U S )  
launches Galileo t o  J u p i t e r .  

Launch t o  E n t r y  ( E ) -  Cruise phase w i t h  Probe mated t o  Orbi te r  
150 days * Periodic  commands from Orbi ter  t o  

Probe 

r e l ay  receiver  

every 1 2  months, relayed t o  Earth by 
Orbi te r  radio 

* Telemetry from Probe t o  Orbi te r  

* Probe system/instrument checkout 

E-150 days Probe i s  switched t o  i n t e r n a l  power, 
Coast t imer clock i s  s e t .  

Orbiter/Probe spacecraf t  s p i n s  up t o  1 0  
r p m .  Spin ax is  i s  l i ned  up  p rec i se ly  
w i t h  Probe t r a j e c t o r y .  

Separation i s  commanded from the  Orbi ter  
and cable c u t t e r s  cut  t he  Orbiter/Probe 
umbil ical .  Pyrotechnics r e l ease  hold- 
down clamps, and th ree  spr ings push  the  
spinning Probe away. 

Probe separates  and begins 150-day f l i g h t  
t o  J u p i t e r  en t ry .  N o  rad io  transmission 
from Probe u n t i l  en t ry  a t  J u p i t e r  

Orbi te r  then does burn t o  reach pos i t ion  
f o r  receiving Probe s igna ls  a t  en t ry  

- more - 
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E-150 t o  E-0 days 

E-17 hours 

E-6 hours 

E-6 hours t o  E-.8 
hours 

E-2.9 hours t o  E- ,8  
hours 

E-. 5 hours 

2 

\ 

Probe coas t  phase. Operation on i n t e r n a l  
power ( l i th ium ba t te ry) . .  N o  r ad io  
t ransmission 

Ring plane c ross ing  a t  20  J u p i t e r  r a d i i  

Coast t i m e r  i n i t i a t e s  Probe operat ion.  
(Deceleration switches are back-up f o r  

t i m e r  malfunction) 

I n t e r n a l  commands: 1) Bat tery 
ac t iva t ion ,  2 )  Energet ic  Par t ic le  
Instrument ( E P I )  b iased  f o r  operat ion,  
3 )  Stable o s c i l l a t o r  warmed up 

F l i g h t  from 8 t o  2 J u p i t e r  r a d i i  -- P r e -  
e n t r y  data s torage  begins and runs t o  
E+122 seconds 

F l i g h t  from 5 t o  2 J u p i t e r  r a d i i  -- 
Passage of Jovian magnetosphere. Turn 
on: 1) Lightning and Radio Detector 
(LRD),  2) Energetic Pa r t i c l e  Instrument 
( E P I )  

A l t i t ude  2 , 0 0 0  km ( 1 , 2 4 0  m i )  .* 
Atmosphere S t ruc ture  I n s t r u m e n t  ( A S I )  
da t a  s t a r t .  Provides dece lera t ion  data  
from which upper atmosphere d e n s i t y  may 
be found 

~~~ 

A l t i t u d e  zero-point loca ted  a t  atmospheric pressure  poin t  of 1 * 
bar (normal Earth sur face  pressure)  

- more - 
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E-0 t o  E+2 m i n u t e s  From 450 k m  (280 m i )  t o  50 km (30  m i ) .  

P robe  e n t r y .  R e g i o n - o f  i n t e n s e  heat and  
d e c e l e r a t i o n .  E n t r y  t r a j e c t o r y  angle - 
8 .6  d e g r e e s .  E n t r y  p o i n t  5 d e g r e e s  s o u t h  
o f  J u p i t e r  e q u a t o r ,  n e a r  boundary of  
s o u t h  e q u a t o r i a l  be l t ,  1 8  d e g r e e s  of 
l o n g i t u d e  from t e r m i n a t o r  (day -n igh t  
l i n e )  

Heat s h i e l d  l o s e s  a b o u t  1 0 0  kg (220 lbs)  
o f  mass d u r i n g  e n t r y  h e a t i n g .  Seen from 
nea rby  would be as b r i g h t  as t h e  Sun. 
R a d i a t i o n  emitted from i n c a n d e s c e n t  shock  
l a y e r  a round P robe  1 6 , 0 0 0  degrees C 
(28,000 degrees F) 

E + 3 5  s e c o n d s  

E+55 s e c o n d s  

E+60 s e c o n d s  

E+80 t o  E+109 
s e c o n d s  

E + 1 1 1  s e c o n d s  

E+113 s e c o n d s  

E+117 s e c o n d s  

S p a c e c r a f t  slows from 185,000 kph 
( 1 1 5 , 0 0 0  mph) t o  1 6 0  kph (100  mph). G 
f o r c e s  on Probe 250 G (345 G maximum) 

AS1 data t a k i n g  c o n t i n u e s  

A l t i t u d e  185  k m  (115 m i ) .  Atmosphere 
p r e s s u r e  -00025 bar, a tmosphere  
t e m p e r a t u r e  -104  d e g r e e s  C (-155 d e g r e e s  
F) 

Begin main h e a t  p u l s e ,  h e a t  s h i e l d  
a b l a t i o n  

ARAD s e n s o r s  b e g i n  measurements,  mass 
l o s s  of  h e a t  s h i e l d  

End main h e a t  p u l s e  and  h e a t  s h i e l d  
a b l a t i o n  

Peak G f o r c e s  (nominal  250 G, maximum 345 
G )  P r e s s u r e  .001 bar, t e m p e r a t u r e  - 1 3 4  
d e g r e e s  C (-210 degrees F) 

Deployment a l g o r i t h m  b e g i n s  D e c e l e r a t i o n  
Module s t a g i n g  

Speed Mach 1, f i r e  m o r t a r  f o r  d rogue  
c h u t e  deployment 

A f t  heat s h i e l d  s e p a r a t e s ,  p u l l s  o u t  main 
c h u t e  

Main c h u t e  d e p l o y s .  A l t i t u d e  50 km (31 
m i  ) 

- more - 
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E+120 s e c o n d s  

E+122 s e c o n d s  

E t 2  t o  E+75 m i n u t e s  

E t 3  m i n u t e s  

E+9  m i n u t e s  

'. 
A e r o s h e l l  ( f o r w a r d  heat. sh i e ld )  
separates, w i t h  f i r i n g  o f  three 
s e p a r a t i o n  b o l t s ,  f a l l s  away a s  c h u t e  
s l o w s  Descent  Module t o  t e r m i n a l  speed, 
1 1 0  mph 

S t a r t  N e u t r a l  Mass S p e c t r o m e t e r  (NMS) 
sequence ,  d e p l o y  Nephelometer  (NEP) 
s e n s o r .  (Nephelometer  measures  c l o u d  
p a r t i c l e s . )  Descent  s c i e n c e  o p e r a t i o n a l  

P r e s s u r e  .1 bar; t e m p e r a t u r e  -152 degrees 
C (-240 degrees F ) ;  a l t i t u d e  48  km ( 3 0  
m i  ) 

Descent  s c i e n c e .  S i x  of seven  
i n s t r u m e n t s  t a k e  da ta .  Direct a tmosphere  
measurements 

R e a l - t i m e  r a d i o  t r a n s m i s s i o n  of Probe  
data t o  o v e r f l y i n g  Orbi te r ,  which serves 
as l i n k  t o  Ea r th .  P r e v i o u s l y  s t o r e d  EPI  
and  AS1 da ta  i n t e r l e a v e d  w i t h  new da ta .  

Re lay  r a d i o  receiver and  a n t e n n a  l o c a t e d  
on Orbiter,  par t  of  P robe  system, 
f r e q u e n c y  1387.0 MHz. Radio must a c q u i r e  
P robe  s i g n a l  i n  5 0  seconds  maximum, 
r e a c q u i r e  s i g n a l  immedia te ly  i f  l o s t .  

I n s t r u m e n t s  on: 1) NMS, 2 )  Helium 
Abundance D e t e c t o r  ( H A D ) ,  3) A S I ,  4 )  
NEP, 5) N e t  F lux  Radiometer  ( N F R ) ,  6 )  
LRD 

Maximum t i m e  t o  end  of Probe  m i s s i o n  (end 
of communicat ions w i t h  Orbi ter ,  due  t o  
r e o r i e n t a t i o n  f o r  I o  p a s s a g e )  E t75  
minu tes  

A l t i t u d e  30-40 km. P r e s s u r e  .2  t o  . 8  bar 

** E n t e r  ammonia c l o u d s ,  a haze o f  white  
c rys ta l s .  J o v i a n  winds a t  var ious 
a l t i t u d e s  may be up t o  335 kph ( 2 1 0  mph) 

A l t i t u d e  0 km. P r e s s u r e  1 bar ( E a r t h  
s u r f a c e  p r e s s u r e )  . Temperature  -107 
degrees C (-160 degrees F) 

E x a c t  a l t i t u d e  o f  c l o u d  l a y e r s  n o t  w e l l  known ** 

.- 

- more - 
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E+9 m i n u t e s  to E+18 P r e s s u r e  1-4 bar. E n t e r  ammonia 
m i n u t e s  h y d r o s u l f i d e  c l o u d s ,  ' t h o u g h t  t o  be there, 

a brownish  smog, d e n s e r  t h a n  ammonia 
c l o u d s  

E+18 m i n u t e s  

E+23 m i n u t e s  

E+32 m i n u t e s  

E + 4 1  m i n u t e s  

E+60 m i n u t e s  

E n t e r  t o p  o f  water c l o u d s  ( h i g h e s t  l a y e r  
ice c r y s t a l s ) .  T h i s  i s  a v e r y  heavy 
c l o u d ,  d e n s e r  t h a n  E a r t h  water c l o u d s .  
The lower  p a r t  4 t o  5 km ( 2 . 5  t o  3 m i )  
deep may have  heavy r a i n .  

T h i s  r e g i o n  a l s o  p r o b a b l y  h a s  i n t e n s e  
l i g h t n i n g .  With h i g h - v e l o c i t y  J o v i a n  
winds,  c l o u d s  may move and  change  v e r y  
r a p i d l y .  

S p a c e c r a f t  c r o s s e s  t h e  t e r m i n a t o r  t o  t h e  
n i g h t  side of t h e  p l a n e t .  N igh t  i s  
preceded by 1 0  minu tes  of t w i l i g h t  a n d  
s u n s e t .  

P a s s a g e  of  lower  water c l o u d s  i n  
d a r k n e s s ,  p r o b a b l y  heavy r a i n  

Bottom of  known c l o u d  deck .  E n t e r  c lear ,  
h o t  a tmosphere  i n  t h e  d a r k .  

P r e s s u r e  7 bar (7 t i m e s  E a r t h  s u r f a c e  
p r e s s u r e ) .  Temperature  32 degrees C ( 9 0  
d e g r e e s  F) 

A l t i t u d e  -75 km (-47 m i )  

P r e s s u r e  1 0  bar. Tempera ture  62 d e g r e e s  
C ( 1 4 5  d e g r e e s  F) 

A l t i t u d e  -91 km (-57 m i )  

End of  r e f e r e n c e  m i s s i o n .  

P r e s s u r e  19 bar. Tempera ture  127 d e g r e e s  
C (260 d e g r e e s  F ) ,  w e l l  above b o i l i n g  
p o i n t  o f  water 

A l t i t u d e  -126 km (-78 m i )  

- more - 
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End o f  Probe  data r e c e p t i o n .  O r b i t e r  
must r e c o n f i g u r e  from r a d i o  r e l a y  
o r i e n t a t i o n  f o r  I o  flyby and o r b i t a l  
i n s e r t i o n  b u r n .  

Combinat ion of p r e s s u r e  and  t e m p e r a t u r e  
on Probe  sys t ems ,  l i m i t e d  b a t t e r y  
c a p a c i t y  p l u s  d i f f i c u l t y  of  r a d i o  s i g n a l  
t r a n s m i s s i o n  t h r o u g h  d e n s e  a tmosphere  and  
c l o u d s  w i l l  l i k e l y  lead t o  degraded Probe  
o p e r a t i o n  i n  any case. 

P r e s s u r e  25  bar. Tempera ture  168 degrees 
C (335 degrees F) 

A l t i t u d e  -150 km (-93 m i )  

2 /7 /89  
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National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field. California 94035 
AC 41 5 694-5091 

For Release: 
C. J. Fenrick 415/694-5091 

Immediate 
Release No. 89-18 

NOTE TO NEWS EDITOR: 

JOINT U.S./SOVIET BIOSCIENCE RESULTS REVIEWED; 
SOVIETS AT AMES; FUTURE COLLABORATIVE MISSIONS PLANNED 

At a briefing scheduled on Thursday, February 16, 1O:OO a.m. 
PST, scientists at NASA's Ames Research, Mountain View, Calif., 
will announce summaries of the scientific results from U.S. 
cooperative experiments on the Soviet Cosmos 1887 biosatellite 
mission. A Soviet scientist will discuss Soviet summary results. 
The joint activities are being conducted under the 1987 U.S.- 
U.S.S.R. Agreement concerning Cooperation in the Exploration and 
Use of Space for Peaceful Purposes. 

Collaborative use by the U . S .  of Soviet biosatellites and the 
results of analyzing mammalian biospecimens suggest that 
adolescent vertebrate animals in prolonged space environment will 
experience significant adverse physiological and biomedical 
changes. 

Eugene Ilyin M.D., Director of Cosmos Biosatellite Program, 
for the Institute of Biomedical Problems, Ministry of Health, 
Moscow, U.S.S.R., will be the Soviet spokesman. 

NASA-Ames Research Center's Rodney W. Ballard Ph.D., Cosmos 
Project Scientist and Assistant Chief of the Space Life Sciences 
Payloads Office, will conduct the briefing. Richard E. Grindeland 
Ph.D., Cosmos 1887 Biospecimen Program Manager, will present 
summary U.S. final science results. 

- more - 
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V i d e o  c l ips  and  a n  a d d i t i o n a l  news release w i l l  be handed  o u t  

a t  t h e  news b r i e f i n g .  
T h i s  e v e n t  w i l l  be broadcast on NASA S e l e c t  t e l e v i s i o n  

s t a r t i n g  a t  1 O : O O  a . m . ,  F e b r u a r y  1 6 .  S t a t i o n s ,  cable s y s t e m s ,  a n d  

o thers  c a n  pick t h e  programming off  t h e  s a t e l l i t e  (Satcom F-2R, 
t r a n s p o n d e r  13, C-band, 72  degrees W .  l o n g i t u d e ,  3960.0  MHz, 
ver t ica l  p o l a r i z a t i o n ,  6 . 8  MHz a u d i o ) .  

- # # #  - 
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NASANews 
National Aeronautics and 
Space Administration 
Ames Research Center 
Dryden Flight Research Facility 
P.O. Box 273 
Edwards, California 93523 
AC805 258-8381 

R E L E A S E  N O .  89-19  FOR R E L E A S E :  T(YbIE1)IATE 
( A L S O  RELEASE11 BY N A S A '  .S 
K E N N E D Y  SPACE CENTRK, FL) 

L i s a  F o w l e r  
Kennedy S p a c e  C e n t e r  , F l a .  
( P h o n e :  4 8 7 / 8 6 7 - 2 4 6 8 )  

Nancy L o v a t o  
Ames-Dryden F l i g h t  R e s e a r c h  F a c i l i t y ,  Edwards ,  C a l i f .  
( P h o n e :  805/258-8381)  

EDZ'I'ORS N O T E :  STS-34 NEWS M E D I A  ACCREDITATION 

N A S A  i s  a c c e p t i n g  a c c r e d i t a t i o n  r eques t s  f o r  news m e d i a  t o  
c o v e r  t h e  Space S h u t t l e  A t l a n t i s  m i s s i o n  (STS-34) ,  c u r r e n t l y  t a r -  
g e t e d  f o r  l a u n c h  no  e a r l i e r  t h a n  O c t o b e r  1 2 .  

A l l  news o r g a n i z a t i o n s  w i s h i n g  t o  s e n d  r e p r e s e n t a t i v e s  t o  
c o v e r  STS-34 m u s t  s e n d  a l e t t e r  r e q u e s t i n g  a c c r e d i t a t i o n  f o r  t h e  
m i s s i o n .  P r e v i o u s  r e q u e s t s  f o r  c r e d e n t i a l s  d o  n o t  a p p l y  t o  s u b -  
s e q u e n t  m i s s i o n s  and  new l e t t e r s  m u s t  be s u b m i t t e d .  

R e q u e s t s  € o r  c r e d e n t i a l s ,  l a u n c h  t h r o u g h  l a n d i n g ,  s h o u l d  b e  
s u b m i t t e d  t o :  

NASA J o h n  F. Kennedy S p a c e  C e n t e r  
P A - P I R / A c c r e d i t a t i o n  
Kennedy S p a c e  C e n t e r ,  F L  32899 

P l e a s e  i n d i c a t e  t h e  N A S A  l o c a t i o n ( s )  f rom which  you p l a n  t o  
c o v e r  t h e  m i s s i o n .  Media p l a n n i n g  t o  c o v e r  t h e  l a n d i n g  o n l y  
s h o u l d  s u b m i t  t h e i r  requests €or  a c c r e d i t a t i o n  t o :  

N A S A  Ames-Dryden F l i g h t  R e s e a r c h  F a c i l i t y  
A t t n :  DXI /Pub l i c  A f f a i r s  
P . 0 .  Box 273 
Edwards ,  CA 9 3 5 2 3  

- n o r e -  
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STS-34 ACCREDITATION (continued) 2 

Requests for accreditation must be made by a supervisory 
official other than the applicant on company letterhead, clearly 
indicating the assignment (reporter, photographer, technician, 
etc.) and social security number of each individual. Freelance 
writers and photographers must offer proof of assignment or 
evidence of past professional activity. The accreditation will 
be valid for all NASA news centers. 

NASA ground rules for newspersons covering the mission are: 

0 NASA can make no travel o r  housing 
arrangements. 

0 Only working newspersons will be accredited 
at the news centers. Publishers and other news and advertising 
executives will not be accredited. These individuals 
should apply to NASA Public Services Division (LP), NASA 
Headquarters, Washington, D.C., 201546. 

0 Friends, dependents or relatives not covering 
the mission will not be accommodated. 

0 No one under 16 years of age will be allowed 
at the press site under any circumstances. Violation of this 
rule will result in cancellation of press site priveledges for 
responsible parties. 

0 Phi la tel ic pub1 ica tions must meet the 
criteria for general publications or be national publications of 
recognized philatelic organizations. Representatives 
of catalogs, newsletters, local clubs or profit seeking 
projects will not be accredited. Conducting philatelic 
business, other than reporting, is not permitted. 

0 College news media are limited to two 
accredited correspondents. 

0 You must present your letter of acceptance 
and a photo identification to obtain a news media badge at the 
appropriate center. 

0 Violations of the rules will result in l o s s  
of press badge and press site privileges. 

-end- 
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For Release: 

Embargoed u n t i l  1O:OO a . m .  

F e b r u a r y  16,  1989 

NOTE TO NEWS EDITOR: RESULTS OF COSMOS MISSIONS AND PLANNED 

FUTURE U.S.-U.S.S.R. MISSIONS ANNOUNCED 

The s c i e n c e  r e s u l t s  of t h e  c o l l a b o r a t i v e  U.S.-U.S.S.R. 
b i o s a t e l l i t e  m i s s i o n  f r o m  C o s m o s  1887 c o n f i r m e d  t h e  adverse 

p h y s i o l o g i c a l  a n d  biomedical e f f e c t s  of p r o l o n g e d  space f l i g h t .  

The a n a l y z e d  mammalian b iospec imens  s u g g e s t  t h a t  a d o l e s c e n t  
ver tebrate  a n i m a l s  w i l l  e x p e r i e n c e  s i g n i f i c a n t  a l t e r a t i o n s  i n  
c a l c i u m  metabolism, immune f u n c t i o n s ,  and  m u s c u l o s k e l e t a l  mass and  

s t r u c t u r e .  The i m p l i c a t i o n s  o f  long- te rm space f l i g h t  are  a n  

a n i m a l  w i t h  weakened musc le  and  b r i t t l e  bones  i n  t h e  appendages .  

of unmanned S o v i e t  s a t e l l i t e  t h a t  f l e w  U.S. a n d  U.S.S.R.  l i f e  

s c i e n c e s  e x p e r i m e n t s  on a 1 2  p l u s  day  m i s s i o n ,  September  2 9 ,  1987.  

T h i s  cooperative a c t i v i t y  i s  b e i n g  c a r r i e d  o u t  u n d e r  t h e  1987 

U.S.-U.S.S.R. Agreement c o n c e r n i n g  C o o p e r a t i o n  i n  t h e  E x p l o r a t i o n  

and  U s e  of O u t e r  Space  f o r  P e a c e f u l  P u r p o s e s .  

T h e  S o v i e t  Union l a u n c h e d  C o s m o s  1887, t h e  s i x t h  i n  a series 

T h e  U . S .  e x p e r i m e n t s  on C o s m o s  1887 w e r e  t o  i n v e s t i g a t e  t h e  

e f fec ts  o f  space f l i g h t  on t h e  major body s y s t e m s ,  i n c l u d i n g  

s k e l e t a l  bones  and  musc le s ,  t h e  ne rvous  sys tem,  h e a r t ,  l i v e r ,  

s e v e r a l  g l a n d s  a n d  blood. S p e c i a l  t i s s u e  c u l t u r e  s t u d i e s  u s i n g  

p i t u i t a r y  ce l l s  s t u d i e d  growth  hormone. S p l e e n  a n d  bone  m a r r o w  
ce l l s  w e r e  u s e d  t o  i n v e s t i g a t e  t h e  e f fec ts  of m i c r o g r a v i t y  on t h e  

immune s y s t e m .  The U.S. a l s o  had  a r a d i a t i o n  measurement 

e x p e r i m e n t  on t h e  spacecraf t .  

- more - 
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The Soviet experiments were developed and managed by the 
Institute for Biomedical Problems in Moscow. The U.S.S.R. 
provided to the U.S. tissue samples from five of 10 rats that were 
flown up to 12 plus days aboard the spacecraft. The majority of 
the scientific specimens were returned to the U.S. in late October 
1987 and distributed to the scientific teams around the country. 
The remainder of the biosamples arrived at Ames for analysis in 
early November. 

The science results of Cosmos 1887 experiments were 
exceptional. In particular, bone studies indicated structural 
changes occurred without significant changes in the mineral 
content. For example, the bending strength of the rat humerus 
bone was decreased by 40 percent and the compression strength of 
the lumbar vertebra was decreased by 27 percent. Muscle studies 
on the rats showed that while individual muscle weights were 
similar for both flight and ground control animal groups, the fast 
muscle types showed significant decrease in cross-sectional area, 
atrophy, and extracellular edema, while at the same time showing 
increased necrotic fibers and motor end plate degradation. Slow 
muscle types showed little evidence of atrophy but some 
biochemical changes. The mitochondria in the heart muscle also 
showed degeneration and fiber changes. Observations on other body 
organs and physiological systems were made. They confirmed 
previous flight research experiments, such as a decreased mass and 
spermatogenesis in the testes; decreased growth hormone release by 
the anterior pituitary cells, increased cholesterol, triglycerides 
and organ weight in the liver, and a reduced immune response 
suggested by several types of measures involving the spleen, bone 
marrow and blood. 

The U.S. Space Biology and Medicine program has received many 
benefits from scientific cooperation with the U.S.S.R. In 
particular, this includes the opportunity to conduct experiments 
on the physiological effects of 12 plus days of space flight on 
rats and Rhesus monkeys. This length of the Cosmos missions is 
approximately twice the exposure time in microgravity that is 
presently experienced in U.S..Spacelab flights on the Shuttle. 

- more - 
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While a comparable 8 day U.S. mission is expected to fly in mid- 
1990 with rats, a U.S. mission with Rhesus monkeys is not expected 
until late 1992 or 1993. These early Cosmos flights serve as a 
testbed for the development of U.S. scientific experiments, 
technology and flight hardware. In addition, both sides benefit 
from the sharing of research data in all areas of Space Biology 
and Medicine. 

The U.S. has three opportunities to fly experiments with the 
Soviets in the next few years. The U.S.S.R. has invited the U.S. 
to participate on the U.S.S.R. 1989 and 1991 biosatellite 
missions. The science focus will be in biomedical research with 
the following as payload specimens: Rhesus monkeys, male Wistar 
rats, fish, fish eggs, newts, drosophila, beetles, seeds, 
unicellular organism, and planaria. In reciprocal fashion, Soviet 
scientists have been invited to participate in analysis of 
specimens from the U.S. Shuttle Spacelab Life Sciences mission to 
be launched in June 1990. 

U.S./COSMOS 1887 MISSION OVERVIEW 

DISCIPLINE AREAS: Calcium metabolism, immunology, muscle and bone 
biochemistry and histology. 

PRELIMINARY SCIENTIFIC RESULTS 

A 50 percent reduction in bone marrow immunogenic cells was 
observed postflight. 

Growth hormone production by pituitary cells was reduced by 
50 percent postflight. 

A marked atrophy of leg muscle (>50 percent) was observed 
postflight. 

A marked weakening of the humerus (foreleg) was observed 
postflight. 

7 '  ' T  
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V I E W I N G  AREA AVAILABLE FOR SHUTTLE LANDING 

The East Shore Viewing S i t e  a t  Edwards A i r  Force Base, C a l i f o r n i a ,  
w i l l  be a v a i l a b l e  f o r  v iewers w i s h i n g  t o  observe t h e  l a n d i n g  o f  t h e  
Space S h u t t l e  A t l a n t i s ,  m i s s i o n  STS-34, now scheduled f o r  approx imate ly  
1:15 p.m. PDT on October 17, 1989, accord ing  t o  o f f i c i a l s  a t  NASA 's  
Ames-Dryden F l i g h t  Research F a c i l i t y  a t  Edwards. 

Veh ic le  passes a r e  n o t  r e q u i r e d  f o r  t h e  East  Shore Viewing S i t e .  
The v iewing  s i t e  o f f i c i a l l y  opens 24 hours p r i o r  t o  land ing .  
t o  t h i s  s i t e  w i l l  be c l o s e d  one hour  p r i o r  t o  land ing .  

Access 

Normal access t o  Edwards A i r  Force Base w i l l  be r e s t r i c t e d  t o  o f f i c i a l  
business o n l y .  

Viewers should f o l l o w  news r e p o r t s  f o r  any p o s s i b l e  change i n  t h e  l a n d i n g  
da te  o r  l o c a t i o n .  Up-to-date l a n d i n g  i n f o r m a t i o n  may be had by c a l l i n g  
(805) 258-3520. 

The East Shore Viewing S i t e  o f f e r s  an unobst ruc ted  view o f  t h e  s h u t t l e  
land ing .  Park ing  i s  on unprepared surfaces. Water and restrooms a r e  
a v a i l a b l e .  Food and souven i r  vendors a r e  expected t o  be a t  t h e  s i t e .  

Access t o  t h e  v iewing  s i t e  i s  v i a  secondary roads, and t h e r e  may be 
congest ion.  There a r e  two access r o u t e s  t o  t h e  East Shore Viewing S i t e .  

Those t r a v e l i n g  f rom t h e  Los Angeles area should go n o r t h  on t h e  
Antelope V a l l e y  Freeway (Highway 14),  t u r n  r i g h t  ( e a s t )  on t h e  Avenue F 
of f - ramp, then l e f t  ( n o r t h )  on S i e r r a  Highway t o  Avenue E, r i g h t  ( e a s t )  
on Avenue E t o  120th  S t r e e t ,  then l e f t  ( n o r t h )  on 120th  t o  Avenue B y  
t u r n  r i g h t  ( e a s t )  and Avenue B curves i n t o  Mercury Boulevard, which leads  
i n t o  t h e  v iewing  area. 

Those e n t e r i n g  f rom Highway 58 should t a k e  t h e  Rocket S i t e  Road 
of f - ramp t o  Mercury Boulevard,  which leads i n t o  t h e  v iewing  area. 

-NASA Ames-Dryden- 

October 4, 1989 
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IMME D I ATE 

A R C T I C  O Z O N E  INVESTIGATIVE FLIGHTS SUCCESSFULLY COMPLETED 

NASA Ames Research C e n t e r ' s  ER-2 a n d  DC-8 a i r c r a f t  h a v e  

s u c c e s s f u l l y  c o m p l e t e d  t h e  a i r b o r n e  c a m p a i g n  t o  s t u d y  o z o n e  

d i s t r i b u t i o n  and  a t m o s p h e r i c  c h e m i s t r y  i n  t h e  n o r t h e r n  p o l a r  

s t r a t o s p h e r i c  e n v i r o n m e n t .  High  a l t i t u d e  ER-2 f l i g h t s  a n d  

s c i e n t i s t s  a b o a r d  t h e  DC-8 f l y i n g  l a b o r a t o r y  h a v e  o b t a i n e d  k e y  

d a t a  f o r  u n d e r s t a n d i n g  t h e  p h o t o c h e m i s t r y  a n d  d y n a m i c s  t h a t  

c o n t r o l  o z o n e  d i s t r i b u t i o n  i n  t h e  a r c t i c  w i n t e r .  

A p r e s s  c o n f e r e n c e  w i l l  b e  h e l d  F e b r u a r y  1 7 ,  9 a . m .  P S T ,  

B l d g .  2 4 5 ,  a t  A m e s  R e s e a r c h  C e n t e r  i n  M o u n t a i n  V i e w ,  C a l i f .  

R e s u l t s  w i l l  b e  a n n o u n c e d  by  M s .  E s t e l l e  Condon,  S c i e n c e  P r o j e c t  

Manage r ,  and  Dr. B r i a n  Toon,  DC-8 F l i g h t  S c i e n t i s t .  A i r c r a f t  

o p e r a t i o n s  w i l l  b e  summar ized  b y  M r .  Don A n d e r s o n ,  D C - 8  

O p e r a t i o n s  Manage r .  

The A i r b o r n e  A r c t i c  S t r a t o s p h e r i c  E x p e d i t i o n  c o n c l u d e d  i t s  

S t a v a n g e r ,  Norway d e p l o y m e n t  on F e b r u a r y  15 .  An i n t e r n a t i o n a l  

e f f o r t ,  i t  i n v o l v e d  a l m o s t  300 s t a f f  and  a d o z e n  r e s e a r c h  

o r g a n i z a t i o n s .  S i x t e e n  r e s e a r c h  f l i g h t s  were c o n d u c t e d  by t h e  

D C - 8 .  F i f t e e n  r e s e a r c h  f l i g h t s  were f l o w n  by t h e  ER-2, many 
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s u c c e s s f u l l y  s a m p l i n g  low t e m p e r a t u r e  p o l a r  s t r a t o s p h e r i c  c l o u d s  

i n  r e g i o n s  bounded  b y  Norway, G r e e n l a n d ,  and  t h e  N o r t h  P o l e .  

These h i g h ,  c o l d  c l o u d s  a r e  i n s t r u m e n t a l  i n  t h e  complex  p r o c e s s  

o f  s t r a t o s p h e r i c  o z o n e  d e s t r u c t i o n .  

Media a r e  i n v i t e d  F e b r u a r y  1 7 ,  6 a.m. P S T ,  t o  A m e s  

Ca fe t e r i a ,  B l d g .  235 ,  G a l i l e o  Room, t o  v i e w  NASA t e l e v i s e d  

c o v e r a g e  o f  a W a s h i n g t o n  D. C.  p r e s s  c o n f e r e n c e .  

Dr. R o b e r t  Wat son ,  P r o g r a m  Manager  a t  NASA H e a d q u a r t e r s ,  a n d  

Dr. A d r i a n  Tuck o f  N O A A ' s  Aeronomy L a b o r a t o r y  w i l l  m a k e  summary 

s t a t e m e n t s .  The  i n f o r m a t i o n  w i l l  b e  s i m u l t a n e o u s l y  re leased  i n  

London ,  E n g l a n d  a n d  Oslo, Norway. 

B a c k g r o u n d  i n f o r m a t i o n ,  s t i l l  p h o t o s  and  v i d e o t a p e  w i l l  b e  

a v a i l a b l e  a t  t h e  9 a.m. p r e s s  c o n f e r e n c e  a t  A m e s  Research 

C e n t e r .  The N A S A  H e a d q u a r t e r s  a n d  A m e s  p r e s s  c o n f e r e n c e s  w i l l  b e  

t r a n s m i t t e d  v i a  S a t c o m  F-2R, t r a n s p o n d e r  1 3 ,  C-band, 7 2  d e g r e e s  

W. l o n g i t u d e ,  3 9 6 0 . 0  MHz, a u d i o  6 . 8  MHz. 

A m e s  Research C e n t e r  p r o v i d e d  a i r c r a f t  o p e r a t  i o n s  a n d  

management ,  s c i e n c e  p r o j e c t  managemen t ,  and  made s u b s t a n t i a l  

s c i e n t i f i c  c o n t r i b u t i o n s  t o  t h e  i n t e r a g e n c y  e f f o r t  w h i c h  i n c l u d e d  

N a t i o n a l  O c e a n i c  a n d  A t m o s p h e r i c  A d m i n i s t r a t i o n ,  t h e  N a t i o n a l  

S c i e n c e  F o u n d a t i o n ' s  N a t i o n a l  C e n t e r  f o r  A t m o s p h e r i c  Research, 

t h e  Chemical  M a n u f a c t u r e r ' s  A s s o c i a t i o n ,  and  a h o s t  o f  

u n i v e r s i t i e s  a n d  NASA c e n t e r s .  

The research is c o n d u c t e d  by t h e  E a r t h  S y s t e m  S c i e n c e  

D i v i s i o n  and  t h e  S c i e n c e  and  A p p l i c a t i o n s  A i r c r a f t  D i v i s i o n  a t  

A m e s  Research C e n t e r  i n  M o u n t a i n  V i e w ,  C a l i f .  

F e b r u a r y  1 3 ,  1989 
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NASA AND THE U.S.S.R.  I N  THE COSMOS BIOSATELLITE PROGRAM 

NASA h a s  a long  h i s t o r y  o f  cooperation w i t h  t h e  S o v i e t s  i n  
space b i o l o g y  and med ic ine ,  d a t i n g  f r o m  t h e  1 9 7 1  U.S.-U.S.S.R. 

Space  agreement. Under t h i s  agreement, a j o i n t  working  group on 
space b i o l o g y  and  medicine w a s  e s t a b l i s h e d  between t h e  U.S.S.R. 

Academy of S c i e n c e s  a n d  NASA. 

A t  t h e  f i f t h  J o i n t  Working Group meet ing  on November 4 ,  1974, 

h e l d  i n  T a s h k e n t ,  U.S .S .R. ,  t h e  S o v i e t s  i n v i t e d  t h e  U.S. t o  
p e r f o r m  j o i n t  e x p e r i m e n t s  on a U.S.S.R.  b i o s a t e l l i t e .  
S u b s e q u e n t l y ,  under  t h i s  f i r s t  working agreement, t h e  U.S. 

p a r t i c i p a t e d  i n  f i v e  C o s m o s  b i o s a t e l l i t e  mis s ions  on Cosmos 782, 

936 ,  1129, 1514, and  1 6 6 7 ,  d u r i n g  t h e  period 1975-1985. The 

t w e l f t h  and l a s t  J o i n t  Working Group m e t  September  1980 i n  
Washington,  D . C .  

Under t h e  1 9 7 1  agreement,  NASA's Ames Resea rch  C e n t e r ,  

Mountain V i e w ,  C a l i f . ,  h a s  had  l e a d  r e s p o n s i b i l i t y  f o r  

implement ing  U . S .  p a r t i c i p a t i o n  i n  S o v i e t  Cosmos m i s s i o n s .  F i v e  

previous m i s s i o n s  ( C o s m o s  782, 936, 1 1 2 9 ,  1514, and 1667)  have  

been l a u n c h e d  over a t e n  y e a r  p e r i o d  from 1975 t o  1985. 
A new Agreement c o n c e r n i n g  t h e  Cooperation i n  t h e  E x p l o r a t i o n  

and U s e  of O u t e r  Space  f o r  P e a c e f u l  Purposes  was s igned i n  A p r i l  

1987 by  U.S. S e c r e t a r y  of S t a t e  George S h u l t z  and  S o v i e t  F o r e i g n  

M i n i s t e r  Eduard Shevardnadze .  The f i r s t  meet ing of t h e  

U.S . /U.S .S .R.  J o i n t  Working Group on Space  B i o l o g y  and  Medicine 

- more - 
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u n d e r  t h i s  agreement  w a s  h e l d  i n  Moscow a n d  N a l ' c h i k ,  U.S.S.R. i n  

August 1987 .  The second  working  g roup  m e e t i n g  w a s  h e l d  i n  

Washington D . C . ,  i n  September  1988.  

T h e  U.S. a g a i n  p a r t i c i p a t e d  w i t h  S o v i e t s  i n  t h e  m o s t  r e c e n t  

Cosmos b i o s a t e l l i t e  m i s s i o n  which w a s  l a u n c h e d  i n  September ,  1987.  

I n  t h i s  m i s s i o n ,  known as Cosmos 1887, U.S. p a r t i c i p a t i o n  i n c l u d e d  

2 6  major l i f e  s c i e n c e s  e x p e r i m e n t s ,  w i t h  a t o t a l  o f  over 50 
s c i e n t i s t s  f rom NASA's Ames Resea rch  C e n t e r  and  u n i v e r s i t i e s  

t h r o u g h o u t  t h e  U . S .  

I n  t h e  r e c e n t  c o l l a b o r a t i v e  Cosmos 1887 m i s s i o n ,  a team o f  

e i g h t  American s c i e n t i s t s  and  e n g i n e e r s  t raveled t o  t h e  U.S.S.R. 
i n  e a r l y  October, 1987,  f o r  t h e  r e t u r n  o f  t h e  C o s m o s  s p a c e c r a f t .  

The team w a s  headed  by James P .  Connol ly ,  Cosmos p r o j e c t  manager ,  

a n d  D r s .  Rodney Bal la rd  a n d  R i c h a r d  G r i n d e l a n d ,  project  s c i e n t i s t s  

a t  Ames R e s e a r c h  C e n t e r .  With r e s p e c t  t o  s p e c i f i c  s c i e n t i f i c  

r e s u l t s ,  t h e  C o s m o s  1887 e x p e r i m e n t s  w e r e  c o n d u c t e d  by m o r e  t h a n  

50 U.S. p r i n c i p a l  i n v e s t i g a t o r s  and  c o - i n v e s t i g a t o r s  b o t h  

c o n f i r m e d  a n d  expanded on t h e  o b s e r v a t i o n s  a n d  f i n d i n g s  of t h e  

U . S .  S p a c e l a b  (SL-3)  m i s s i o n  f lown i n  1985, a n d  e a r l i e r  U.S. a n d  

U.S.S.R. l i f e  s c i e n c e s  m i s s i o n s .  

I n  a d d i t i o n  t o  t h e  b i o m e d i c a l  e x p e r i m e n t s  on C o s m o s  1887,  t h e  

U.S. placed e i g h t  r a d i a t i o n  detector p a c k a g e s  i n s i d e  a n d  ou t s ide  
t h e  b i o s a t e l l i t e  s p a c e c r a f t  t o  measure  r a d i a t i o n .  These  

measurements  d e t e r m i n e d  t h e  r a d i a t i o n  d o s a g e s  i n  space t h a t  c o u l d  

be h a r m f u l  t o  a s t r o n a u t s  i n  o r b i t .  

The U.S.S.R.  h a s  i n v i t e d  t h e  U.S. t o  p a r t i c i p a t e  i n  t h e  n e x t  

t w o  C o s m o s  m i s s i o n s  p l a n n e d  f o r  e a r l y  summer 1989 and  1991.  

2 /10 /89  
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NASA SCIENTIST WINS AWARD FOR FLIGHT TEST 

Dr. Kenneth W. Iliff, Senior Staff Scientist at NASA's Ames- 
Dryden Flight Research Facility, has been honored with the 1989 
Kelly Johnson Award from the Society of Flight Test Engineers for 
his significant contributions to flight test. The award was 
presented during the SFTE's annual meeting in Reno on September 
21. 

Iliff, 4 8 ,  is well-known to the flight test community as a 
pioneer in the science and technology of aircraft parameter 
estimation -- how to formulate questions about airplane 
performance once the answers are known, or how to determine "why" 
when the "what happens" is known. 

This award adds to many others Iliff has received during his 
27-year career with NASA. "I am very pleased with this award, 
especially since it recognizes the importance of flight test. My 
work is very rewarding, but this is icing on the cake," Iliff 
commented. 

He is currently associated with the Space Shuttle program, 
the experimental forward-swept-wing X-29, and the F/A-18 High 
Angle of Attack program, in addition to other research aircraft 
flown at Ames-Dryden. 

Iliff's past awards have included NASA's highest scientific 
award and the American Institute of Aeronautics and Astronautics 
Dryden Lectureship. He is an elected Fellow of the AIM, an 
honor given to notable contributors to aeronautics or 
astronautics. In addition, he was inducted into the National 
Hall of Fame for Persons with Disabilities in 1987 and was the 
NASA Outstanding Handicapped Federal Employee in 1973. He has 
authored about 80 technical papers. 

He and his wife, Mary F. Shafer, are Lancaster residents. 
Ms. Shafer is an aerospace engineer with Ames-Dryden. 

-NASA Ames-Dryden- 
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EDITORS NOTE: STS-33 NEWS MEDIA ACCREDITATION 

NASA is accepting accreditation requests for news media to 
cover the Space Shuttle Discovery mission (STS-33), currently 
targeted for launch no earlier than November 19. 

All news organizations wishing to send representatives to 
cover STS-33 must send a letter requesting accreditation for the 
mission. Previous requests for credentials do not apply to sub- 
sequent missions and new letters must be submitted. 

Requests for credentials, launch through landing, should be 
submitted to: 

NASA John F. Kennedy Space Center 
PA-PIB/Accreditation 
Kennedy Space Center, FL 32899 

Please indicate the NASA location(s) from which you plan to 
cover the mission. Media planning to cover the landing only 
should submit their requests for accreditation to: 

NASA Ames-Dryden Flight Research Facility 
Attn: DXI/Public Affairs 
P.O. Box 273 
Edwards, CA 93523 

-more- 
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Requests for accreditation must be made by a supervisory Of- 
ficial other than the applicant on company letterhead, clearly 
indicating the assignment (reporter, photographer, technician, 

Freelance etc.) and social security number of each individual. 
writers and photographers must offer proof of assignment or 
evidence of past professional activity. The accreditation will 
be valid for all NASA news centers. 

NASA ground rules for newspersons covering the mission are: 

0 NASA can make no travel or housing arrangements. 

o Only working newspersons will be accredited at the news 
centers. Publishers and other news and advertising ex- 
ecutives will not be accredited. These individuals 
should apply to NASA Public Services Division (LP), 
NASA Headquarters, Washington, D.C., 20546. 

0 Friends, dependents or relatives not covering the mis- 
sion will not be accommodated. 

0 N o  one under 16 years of age will be allowed at the 
press site under any circumstances. Violation of this 
rule will result in cancellation of press site 
privileges for  responsible parties. 

0 Philatelic publications must meet the criteria for 
general publications or be national publications of 
recognized philatelic organizations. Representatives 
of catalogs, newsletters, local clubs or profit seeking 
projects will not be accredited. Conducting philatelic 
business, other than reporting, is not permitted. 

0 College news media are limited to two accredited cor- 
respondents. 

0 You must present your letter of acceptance and a photo 
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VIEWING AREA NOT AVAILABLE FOR SHUTTLE LANDING 

Space Shuttle Mission STS-33 is now scheduled for launch on 
November 20, 1989. Landing is planned for Edwards Air Force 
Base, California, however, since the flight is a classified 
Department of Defense mission no viewing site will be available. 

Access to Edwards Air Force Base will be restricted to 
official business only during landing operations. There will be 
no guest access nor will usual NASA tours be held during that 
period. 

The STS-33 landing time will not be announced until 24 hours 
prior to landing. 

NASA officials expect the East Shore Viewing Site to be open 
for the following Space Shuttle mission, STS-32, now scheduled 
f o r  an Edwards landing in December 1989. 
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NASA M A L A R I A  FORECAST MODEL COMPLETES TEST PHASE 
L I F E  SCIENCE CHIEF ADDRESSES U N I T E D  NATIONS 

Researchers from A m e s  Research C e n t e r  i n  Moun ta in  V i e w ,  C A ,  
and  t h e  U n i v e r s i t y  o f  C a l i f o r n i a ,  D a v i s ,  h a v e  s u c c e s s f u l l y  
c o m p l e t e d  t h e  f i r s t  p h a s e  of  a r e m o t e  s e n s i n g  malaria p r e d i c t i o n  
mode l .  NASA s c i e n t i s t s  p l a n  t o  a p p l y  t h e  B i o s p h e r i c  M o n i t o r i n g  
and  Disease P r e d i c t i o n  p r o j e c t  t o  o t h e r  l o c a t i o n s  o f  p o t e n t i a l  
malaria t r a n s m i s s i o n .  

Malaria is  a c r i t i c a l  g l o b a l  h e a l t h  p r o b l e m ,  a f f l i c t i n g  more 
t h a n  h a l f  t h e  w o r l d ' s  p o p u l a t i o n .  A p p r o x i m a t e l y  2 .9  b i l l i o n  

p e o p l e  l i v e  i n  areas  w i t h  a c t i v e  malaria t r a n s m i s s i o n .  World 
h e a l t h  a u t h o r i t i e s  r e p o r t  o v e r  100 m i l l i o n  new cases and  1 . 5  

m i l l i o n  malaria d e a t h s  each y e a r .  Malaria is  t h e  l e a d i n g  c a u s e  
o f  d i s a b i l i t y  i n  t r o p i c a l  r e g i o n s .  The i n c i d e n c e  is i n c r e a s i n g .  

The B i o s p h e r i c  M o n i t o r i n g  and  Disease P r e d i c t i o n  p r o j e c t  
( D I - M O D )  h a s  b e e n  s u c c e s s f u l l y  t e s t e d  a g a i n s t  f i e l d  da t a  f rom 
r i c e  c r o p s  i n  C a l i f o r n i a ' s  S a c r a m e n t o  V a l l e y .  P r o j e c t  D I - M O D  
a c c u r a t e l y  d e s c r i b e d  h a b i t a t s  p r o d u c i n g  d e n s e  a n o p h e l i n e  m o s q u i t o  
p o p u l a t i o n s  two m o n t h s  b e f o r e  a d u l t  m o s q u i t o e s  emerged .  
A n o p h e l e s  f r e e b o r n i  m o s q u i t o e s  a r e  w e s t e r n  c a r r i e r s ,  o r  v e c t o r s ,  
o f  t h e  human malaria p a r a s i t e .  A l t h o u g h  a n o p h e l i n e  a re  f o u n d  
t h r o u g h o u t  C a l i f o r n i a ,  malaria t r a n s m i s s i o n  is n o t  p r e v a l e n t .  

The a b i l i t y  t o  p r e d i c t  t ime and  l o c a t i o n  o f  a n o p h e l i n e  
m o s q u i t o  p o p u l a t i o n s  w i l l  a l l o w  r e s e a r c h e r s  t o  i d e n t i f y  b r e e d i n g  
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areas  i n  o t h e r  p a r t s  o f  t h e  wor ld  and  p r e d i c t  p o t e n t i a l  malaria 
t r a n s m i s s i o n .  P r e d i c t i n g  e n v i r o n m e n t s  y i e l d i n g  t h e  g r e a t e s t  
p o p u l a t i o n s  o f  m o s q u i t o e s  two months  p r i o r  t o  peak  p r o d u c t i o n  is 
s i g n i f i c a n t  f o r  i m p l e m e n t i n g  e f f e c t i v e  c o n t r o l  m e a s u r e s .  I t  
a l l o w s  t h e  t a r g e t i n g  o f  l i m i t e d  m o s q u i t o  a b a t e m e n t  p r o c e d u r e s ,  
which  is  much more e f f i c i e n t  t h a n  ' Iafter t h e  f a c t "  o n - f o o t  
s a m p l i n g  o f  t r a p s  and  p a t i e n t  t r a c i n g  me thods  now u s e d .  

D r .  A r n a u l d  N i c o g o s s i a n ,  D i r e c t o r ,  L i f e  S c i e n c e  D i v i s i o n ,  
N A S A  H e a d q u a r t e r s ,  b r i e f e d  t h e  U n i t e d  N a t i o n ' s  Commit tee  on t h e  
P e a c e f u l  Uses o f  O u t e r  S p a c e  i n  l a t e  F e b r u a r y  on NASA's 
c o n t r i b u t i o n  t o  t h e  f i g h t  a g a i n s t  malaria.  

The r e c e n t l y  c o m p l e t e d  f i e l d  t e s t s  i n  C a l i f o r n i a ' s  
S a c r a m e n t o  V a l l e y  d e m o n s t r a t e d  t h a t  a i r b o r n e  and s a t e l l i t e  r e m o t e  
s e n s i n g  d a t a  c a n  i d e n t i f y  r i c e  f i e l d s  t h a t  w i l l  y i e l d  h i g h  
p e r c e n t a g e s  o f  a n o p h e l i n e  m o s q u i t o  p o p u l a t i o n s .  C a l i f o r n i a  
p r o d u c e s  up t o  500 ,000  acres  o f  i r r i g a t e d  r i c e  a n n u a l l y ,  m o s t l y  
c o n c e n t r a t e d  i n  t h e  S a c r a m e n t o  V a l l e y .  I r r i g a t e d  r i c e  is a 
p r i m a r y  b r e e d i n g  h a b i t a t  f o r  t h e  A n o p h e l e s  f r e e b o r n i  m o s q u i t o .  

Researchers from UC D a v i s  have  l o n g  known t h a t  o n l y  a few 
r i c e  f i e l d s  p r o d u c e  h i g h  a n o p h e l i n e  p o p u l a t i o n s .  To e f f e c t i v e l y  
c o n t r o l  m o s q u i t o e s ,  h i g h  p r o d u c i n g  f i e l d s  must  b e  i d e n t i f i e d  
b e f o r e  c r o p  and  m o s q u i t o  p o p u l a t i o n s  p e a k .  S c i e n t i s t s  m o n i t o r e d  
t h e  ra te  o f  v e g e t a t i o n  d e v e l o p m e n t  u s i n g  r e m o t e  s e n s i n g  d a t a  a n d  
c o r r e l a t e d  i t  w i t h  m o s q u i t o  p o p u l a t i o n s  t o  p r e d i c t  l o c a t i o n s  o f  
d e n s e  a n o p h e l i n e  b r e e d i n g  two months  p r i o r  t o  p r o d u c t i o n ,  w i t h  
g rea t e r  t h a n  83 p e r c e n t  a c c u r a c y .  

The j o i n t  NASA A m e s / U C  D a v i s  research team s t u d i e d  r e m o t e l y  
s e n s e d  r e f l e c t a n c e  da t a  i n  v i s i b l e  and  n e a r - i n f r a r e d  w a v e l e n g t h s  
t h a t  d i s t i n g u i s h  b e t w e e n  s u r f a c e s  c o v e r e d  w i t h  v e g e t a t i o n ,  a n d  
s u r f a c e s  c o v e r e d  w i t h  water o r  s o i l .  They o b s e r v e d  t h a t  r i c e  
c r o p s ,  w h i l e  p l a n t e d  and  p e a k i n g  a t  t h e  same time, emerged  a n d  
d e v e l o p e d  a t  d i f f e r e n t  r a t e s .  

Data were a c q u i r e d  f rom A m e s  ER-2 and  C-130 a i r c r a f t ,  a n d  
L a n d s a t  and  SPOT s a t e l l i t e s  t o  m o n i t o r  t h e  d e v e l o p m e n t  o f  r i c e  
f i e l d  v e g e t a t i o n  i n  104  c o m m e r c i a l  f i e l d s .  S c i e n t i s t s  n o t e d  t h a t  
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e a r l y  d e v e l o p m e n t  o f  c r o p s  c o r r e l a t e d  w i t h  h i g h  r a t e s  o f  m o s q u i t o  
p r o d u c t i o n .  Rice f i e l d s  d e v e l o p i n g  r a p i d l y  e a r l y  i n  t h e  g r o w i n g  
s e a s o n  had  h i g h e r  a n o p h e l i n e  p o p u l a t i o n s  t h a n  f i e l d s  d e v e l o p i n g  
more s l o w l y .  

O f  104 f i e l d s  s t u d i e d ,  16 r i c e  f i e l d s  a c c o u n t e d  f o r  50 
p e r c e n t  o f  t h e  m o s q u i t o  p o p u l a t i o n ;  36 f i e l d s  a c c o u n t e d  f o r  75 
p e r c e n t ;  and  5 2  f i e l d s  a c c o u n t e d  f o r  8 6  p e r c e n t  o f  t o t a l  
a n o p h e l i n e  p r o d u c t i o n .  Researchers i n t e g r a t e d  g r o u n d  and  r e m o t e  
s e n s i n g  data  and  u s e d  a s t a t i s t i c a l  f u n c t i o n  t o  i d e n t i f y  h i g h  a n d  
low m o s q u i t o  p r o d u c i n g  f i e l d s .  They were ab le  t o  p r e d i c t ,  w i t h  

a n  a c c u r a c y  o f  8 3  p e r c e n t ,  t h e  52  h i g h e s t  p r o d u c i n g  f i e l d s  more. 
t h a n  two months  p r i o r  t o  peak  a n o p h e l i n e  m o s q u i t o  p r o d u c t i o n .  

P r o j e c t  D I - M O D ' S  Phase  I1 was r e c e n t l y  i n i t i a t e d  i n  t h e  

c o a s t a l  p l a i n  o f  C h i a p a s ,  Mexico .  S c i e n t i s t s  p l a n  t o  d e v e l o p  a 
mode l  o f  malaria t r a n s m i s s i o n  p r e d i c t i o n  by a p p l y i n g  t h e  Phase  I 
m o n i t o r i n g  t e c h n i q u e s  ( o f  m o s q u i t o  p o p u l a t i o n  d y n a m i c s )  t o  a 
v a r i e t y  o f  h a b i t a t s  i n  Mexico .  

Phase  I1 is  a f i v e  y e a r  c o l l a b o r a t i o n  i n v o l v i n g  N A S A ,  t h e  
Uni formed S e r v i c e s  U n i v e r s i t y  o f  t h e  H e a l t h  S c i e n c e s  i n  M a r y l a n d ,  
t h e  Mexican  g o v e r n m e n t  and  i t s  C e n t e r  f o r  Malaria 
I n v e s t i g a t i o n s .  Malaria is a s e r i o u s  p u b l i c  h e a l t h  p r o b l e m  i n  
C h i a p a s .  I n  1 9 8 6 ,  t h e  Pan  Amer ican  H e a l t h  O r g a n i z a t i o n  r e p o r t e d  
a l m o s t  one m i l l i o n  cases o f  malaria i n  t h e  Americas, a 6 p e r c e n t  
i n c r e a s e  f rom 1985 .  O f  21 r e p o r t i n g  L a t i n  Amer ican  c o u n t r i e s ,  
Mexico r a n k e d  s e c o n d  o n l y  t o  B r a z i l  i n  t o t a l  malaria cases .  

C u r r e n t  r e sea rch  i n c l u d e s  1 )  d e s c r i b i n g  m o s q u i t o  b r e e d i n g  
h a b i t a t s  f rom f i e l d ,  a i r c r a f t ,  and  s a t e l l i t e  da ta  2 )  f i e l d  

s a m p l i n g  o f  m o s q u i t o  p o p u l a t i o n  d y n a m i c s  3 )  s a t e l l i t e  m o n i t o r i n g  
o f  s e a s o n a l  c h a n g e s  i n  s u r f a c e  water, and  4 )  b u i l d i n g  a 
g e o g r a p h i c  da t a  base c o n t a i n i n g  i n f o r m a t i o n  on m o s q u i t o  
d e n s i t i e s ,  human s e t t l e m e n t ,  l a n d  u s e ,  and  malaria i n c i d e n c e .  

The d a t a  b a s e  w i l l  e v e n t u a l l y  b e  u s e d  t o  mode l  t h e  
i n t e r a c t i o n  o f  p e o p l e ,  m o s q u i t o e s ,  and  t h e  malaria p a r a s i t e  
r e q u i r e d  f o r  d i s e a s e  t r a n s m i s s i o n .  When comple t e ,  N A S A ' s  model 
o f  v e c t o r  ( m o s q u i t o )  b o r n e  d i s e a s e  p r e d i c t i o n  w i l l  i n t e g r a t e  
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i n f o r m a t i o n  on t h e  disease c y c l e  i n  t h e  m o s q u i t o ,  t h e  disease 
c y c l e  i n  t h e  human, t h e  l i f e  c y c l e  o f  t h e  m o s q u i t o ,  t h e  l a n d  use 
o f  p e o p l e ,  and  i m m i g r a t i o n  p a t t e r n s .  

F u t u r e  p l a n s  i n c l u d e  m o d i f i c a t i o n  o f  t h e  t e c h n i q u e  f o r  
malaria p l a g u e d  r e g i o n s  o t h e r  t h a n  Mexico, t r a n s f e r e n c e  o f  t h e  

t e c h n i q u e  d i r e c t l y  t o  n a t i o n a l  and  i n t e r n a t i o n a l  u s e r s  f o r  
i n t e g r a t i o n  i n t o  malaria c o n t r o l  p r o g r a m s ,  and  a p p l i c a t i o n  o f  t h e  

t e c h n i q u e  t o  o t h e r  v e c t o r - b o r n e  d i seases  s u c h  a s  s c h i s t o s o m i a s i s ,  
t r y p a n o s o m i a s i s ,  f i l a r i a s i s ,  and  r i f t - v a l l e y  f e v e r .  

The d e v e l o p m e n t  o f  a model t o  s u c c e s s f u l l y  p r e d i c t  d i sease  
t r a n s m i s s i o n  d e p e n d s  on f r e q u e n t  s a t e l l i t e  and a i r b o r n e  
m o n i t o r i n g  o f  e n v i r o n m e n t a l  c o n d i t i o n s  t h a t  i n f l u e n c e  m o s q u i t o  
p r o d u c t i o n  - r a i n f a l l ,  s t a n d i n g  water, a g r i c u l t u r a l  l a n d  use ,  
i r r i g a t i o n ,  d r a i n a g e ,  t e m p e r a t u r e ,  s o i l ,  a n d  t o p o g r a p h y .  R e c e n t  
a d v a n c e s  i n  n e a r - r e a l - t i m e  d a t a  d e l i v e r y  and  h i g h  s p a t i a l  a n d  
s p e c t r a l  r e s o l u t i o n  d a t a  from s a t e l l i t e s  w i l l  s u p p o r t  NASA's 
research i n  t h i s  p u b l i c  h e a l t h  c o n c e r n .  

NASA i n i t i a t e d  P r o j e c t  D I - M O D  i n  1 9 8 4 ,  w i t h  a s s i s t a n c e  from 
Uniformed S e r v i b e s  U n i v e r s i t y  o f  t h e  H e a l t h  S c i e n c e s ,  World 
H e a l t h  O r g a n i z a t i o n ,  Pan  Amer ican  Heal th  O r g a n i z a t i o n ,  U n i v e r s i t y  
o f  C a l i f o r n i a  a t  D a v i s ,  U n i v e r s i t y  o f  T e x a s  S c h o o l  o f  P u b l i c  
H e a l t h  a t  H o u s t o n ,  a n d  t h e  Mexican  C e n t e r  f o r  t h e  I n v e s t i g a t i o n  
o f  Malaria. 

A m e s  Research C e n t e r  and  t h e  U n i v e r s i t y  o f  C a l i f o r n i a ,  
D a v i s ,  b e g a n  f i e l d  work  i n  1985 i n  C a l i f o r n i a ' s  S a c r a m e n t o  
v a l l e y .  Ground t e s t i n g  i n  t h e  S a c r a m e n t o  V a l l e y  b e g a n  i n  1 9 8 7 ,  
w i t h  d a t a  a n a l y s e s  c o m p l e t e d  i n  1988.  

B i o s p h e r i c  M o n i t o r i n g  and  Disease P r e d i c t i o n  r e s e a r c h  is  
d i r e c t e d  by t h e  E c o s y s t e m  S c i e n c e  and  T e c h n o l o g y  B r a n c h  a t  NASA 

Ames Research C e n t e r  i n  Moun ta in  V i e w ,  C a l i f . ,  and  managed by  t h e  
L i f e  S c i e n c e  D i v i s i o n  a t  NASA H e a d q u a r t e r s ,  W a s h i n g t o n ,  D. C. 
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NASA HOSTS VIDEO CONFERENCE FOR TEACHERS 

NASA‘s Ames-Dryden Flight Research Facility, Edwards, CAI 

will host a video conference about flight testing on Dec. 5 to 

aid teachers in presenting science and aerospace concepts in the 

classroom. 

The conference begins at 11:30 a.m. PST and ends at 1:OO 

p.m. It is available on the WESTAR IV satellite, channel 19. 

NASA’s Educational Affairs Division sponsors a series of 

video conferences each school year on a variety of space and 

aeronautics activities. Following live presentations by experts 

in the particular subject, teachers are able to ask questions of 

the presenters by telephone toll-free. 

The Dryden facility was chosen to host this segment because 

it is NASA’s premier aircraft flight testing location and a 

leader in aeronautical research. The forward-swept-wing X-29 and 

an F/A-18 used for high angle of attack testing will be among the 

aircraft featured. Speakers will include some of the nation’s 

leading test pilots. 
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Schools with a C-band satellite dish located within the 

continental United States can receive NASA educational 

teleconferences. To register for the conferences, educators 

should contact the NASA Aerospace Education Services Project, 

Videoconference Site Registration, 3 0 0  N. Cordell, Oklahoma State 

University, Stillwater, OK 7 4 0 7 8 - 0 4 2 2 ,  or call 4 0 5 / 7 4 4 - 7 0 1 5 .  

There is no charge for registration or participation in the 

video conference. Permission to videotape is granted to 

registered schools. Registration ensures that announcements, 

publications and other materials for teacher-participants are 

received by the school. 

A fact sheet on these videoconferences is available locally 

from the NASA Ames-Dryden Public Affairs Office, ( 8 0 5 )  2 5 8 - 3 4 4 9 .  

-end- 
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EDITORS NOTE: NASA TO CONDUCT TEACHER VIDEO CONFERENCE 

On March 21, NASA's Educational Affairs Division, Office of 
External Relations, Washington, D.C., through Oklahoma State 
University, will conduct a teacher video-conference, via 
satellite, on NASA's current and future projects. This 
conference, "Technology for Your Classroom," will discuss NASA's 
Numerical Aerodynamic Simulation Facility (NAS) and Technology 
Uses For The Classroom. 

The conference will originate from NASA's Ames Research 
Center, Mountain View, Calif. Dr. Kristin Hessenius, Ames 
assistant director of aeronautics, will present an overview of 
research using the NAS. Participating schools will receive the 
satellite transmissions from 11:30 to 12:30 p.m. PST. 

The conference will be transmitted on Westar IV satellite, 
transponder 10D, channel 19. Media and organizations can access 
the satellite or view the event from NASA Headquarters, 400 
Maryland Ave., S.W., Washington, D.C., room 6104. 

- more - 
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T h i s  i s  t h e  f o u r t h  and  f i n a l  teacher video c o n f e r e n c e  of t h i s  

s c h o o l  year .  The 1988-89 school year c o n f e r e n c e s  have f e a t u r e d  
s p e a k e r s  d i s c u s s i n g  NASA's a e r o n a u t i c s  program, l i v i n g  i n  s p a c e  
and f u t u r e  e x p l o r a t i o n .  

NASA's e d u c a t i o n  sa te l l i t e ,  v ideo-conference  series, now i n  
i t s  t h i r d  y e a r ,  are s e e n  by more t h a n  20,000 e d u c a t o r s  i n  50 

s ta tes .  The l i ve ,  1-hour,  i n t e r a c t i v e  v ideo-confe rences  are 
d e s i g n e d  t o  u p d a t e  teachers on NASA programs and t o  demons t r a t e  
a e r o s p a c e  a c t i v i t i e s  and materials available t o  classroom 
teachers. 

3/15/89 
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VIEWING A R E A  AVAILABLE FOR SHUTTLE L A N D I N G  

The East Shore Viewing S i t e  a t  Edwards Air Force Base, 

C a l i f . ,  w i l l  be a v a i l a b l e  f o r  viewers w i s h i n g  t o  observe the 

landing of t he  Space S h u t t l e  Columbia, mission STS-32, now 

scheduled f o r  approximately 2:05 p.m. PST on Dec. 28, according 

t o  o f f i c i a l s  a t  NASA's Ames-Dryden F l i g h t  Research F a c i l i t y  a t  

Edwards. 

Vehicle passes a r e  not r equ i r ed  f o r  the East Shore S i t e .  

The viewing s i t e  o f f i c i a l l y  opens 24  hours p r i o r  t o  landing. 

Access t o  th i s  s i t e  w i l l  be closed one hour p r i o r  t o  landing. 

Normal access  t o  Edwards Air Force Base wi l l  be r e s t r i c t e d  

t o  o f f i c i a l  business only. 

Viewers should fol low news r e p o r t s  f o r  any poss ib l e  change 

in the landing da te  or l oca t ion .  Up-to-date landing information 

may be had by c a l l i n g  (805) 258-3520. 

The East Shore Viewing S i t e  o f f e r s  an unobstructed view of 

the s h u t t l e  landing. Parking i s  on unprepared su r faces .  Water 

and restrooms a r e  ava i l ab le .  Food and souvenir vendors are 

expected t o  be a t  t he  s i t e .  

-mor e - 



V I E W T N G  A R E A  A V A I L A B L E  FOR S H U T T L E  L A N D I N G  (cont inued)  2 

A c c e s s  t o  the  !viewing s i t ?  i s  v i a  secondary roads ,  and the re  

There a r e  two access routes  t o  the East Shore may be congest ion.  

Viewing S i t e .  

Those t r a v e l i n g  from the  Los Angeles area should go nor th  on 

the 4ntelops Valley Freeway (Highway 14)  , turn r i g h t  ( e a s t )  on 

the Avenue F off-ramp, t hen  l e f t  ( n o r t h )  3 n  S i e r r a  Highway t o  

Avenue E ,  r igh t  ( e a s t )  on Avenue E t o  1 4 0 t h  S t r e e t ,  then l e f t  

( n o r t h )  on 140th t o  Avenue B y  turn r i g h t  (east . )  a n d  Avenue 6 

curves i n t o  Mercury Boulevard, which leads i n t o  the  viewing area .  

Those en te r ing  from Highway 58 should take  the Rocket S i t e  

Road off-ramp t o  Mercury Boulevard, which leads i n t o  t he  viewing 

a r e a .  

-NASA Ames -Dryden - 
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DISCOVERY'S RETURN-TO-FLIGHT 

PHOTOGRAPHS RECORD MANY FIRSTS 

E a r t h  o b s e r v a t i o n  photograFds t a k e n  by Discovery's crew 
d u r i n g  America's r e t u r n  t o  p i lo t ed  space f l i g h t  i n  1988 were among 
t h e  clearest i n  more t h a n  20 y e a r s ,  and  t h e y  c a p t u r e d  a v a r i e t y  of 
envi ronmenta l  c o n d i t i o n s .  

Inc luded  i n  t h e  a s t r o n a u t s '  photography from t h e  September 
1988 mis s ion  i s  a photograph showing a t  least  a 1 m i l l i o n  square-  
m i l e  smoke c l o u d  ove r  South America's Amazon R ive r  b a s i n  and, i n  
A f r i c a ,  ev idence  of f l o o d i n g  i n  areas t h a t  have e x p e r i e n c e d  a 
l e n g t h y  d r o u g h t .  

Due t o  an  unexpected improvement i n  a tmosphe r i c  c l a r i t y  ove r  
t h e  Nor thern  Hemisphere, t h e  Discovery crew c o u l d  d i s t i n g u i s h  
ground de ta i l s  about  700 m i l e s  away from t h e i r  spacecraft, much 
f a r t h e r  t h a n  h a s  been normal f o r  Space S h u t t l e  f l i g h t s .  
V i s i b i l i t y  STS-26 w a s  t h e  best s i n c e  t h e  1960s Gemini Program 
f l i g h t s .  

- more - 



I n  t o t a l ,  the c r e w  took 1,505 photographs of Earth d u r i n g  

4-day mission. Discovery was launched i n t o  an o r b i t  t h a t  kept 

2 

t he  
it 

above only t h e  t r o p i c a l  hnd subt ropica l  regions of p a r t s  of 1 2 2  

nat ions and regions t h a t  hold about 75 percent of t h e  world's 
population. 

Photographs show a dense, wh i t e  k e  clouc1, t h t  r e s u l t  of 
t r o p i c a l  f o r e s t ,  pas ture  and croplands being c leared  and burned, 
completely obscuring the  ground over much of South Aineri 
Amazon River bas in .  I f  placed over t h e  United S ta t e s ,  t h e  same 
cloud would cover an  area of t h e  country more than t h r e e  t i m e s  t h e  

s i z e  of Texas. 
I t  i s  t h e  l a r g e s t  and th i ckes t  accumulation of smoke ever 

photographed by as t ronauts ,  much l a r g e r  thari t h e  previous l a r g e s t  
smoke cloud photographed by astkonauts over t h e  same region i n  
1 9 8 4 .  

STS-26 a l s o  photographed smoke clouds over Sumatra and 
Borneo, Indonesia, Madaga3car, eas te rn  Africa,  northern Aus t ra l ia  
and Bolivia .  Some photographs show apparent i r r i g a t i o n  f ea tu res  
i n  t he  t r o p i c s  -- i n  a reas  t h a t  normally receive 1 0 0  i n c h e s  of 
annual r a i n f a l l .  

I n  Africa,  t h e  "green l i n e "  of vegetation t h a t  genera l ly  
marks t h e  southern boundary of t h e  Sahara Desert had moved t h e  

f a r t h e s t  north it has been i n  as t ronaut  p ography s ince  1 9 6 5 .  

Also, standing water was photographed i n  t h e  Sahara. 
For t h e  f i rs t  t i m e  i n  S h u t t l e  h i s tory ,  Af r i ca ' s  N i g e r  r i v e r  

was photographed i n  f u l l  f lood and out of i t s  banks. Photographs 
of t h e  B l u e  and White N i l e  r i v e r s  a l s o  showed evidence of recent  
f looding. 

Throughout eas t e rn  Africa,  t h e  landscape was t i n t e d  w i t h  

green, a condition never before seen i n  t h i s  region during t h e  
S h u t t l e  program. S t i l l ,  Af r i ca ' s  Lake Chad and Lake Nasser, two 
lakes  t h a t  have long been s tudied by space photography, weke  a t  
t h e  lowest l e v e l s  ever phdtographed by as t ronauts .  S i n c e  1960, 

Y 

- more - 
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Lake Chad's surface area is estimated to have declined by more 
than 90 percent. 

during the mission was due, at least in part, to the absence of 
major global duststorms. 
dimensions over northern Africa, even extending halfway across the 
Atlantic Ocean, were photographed during 1984 and 1985 Shuttle 
flights. 
nor were major duststorms observed elsewhere. 

in the upper atmosphere, also may have contributed to the extreme 
clarity. 

usually seen in Shuttle photography: for the first time, an 
aircraft was photographed generating a contrail; individual 
buildings could be seen in the Canary Islands; a line of 
electrical transmission pylons was seen in southern Sudan; and o i l  
platform flares were seen in the Gulf of Campeche. 
photographed the effects of Hurricane Gilbert on the Mexican Gulf 
Coast and five volcanos with signs of eruptive activity. 

The extreme atmospheric clarity over the Northern Hemisphere 

Duststorms of million-square mile 

But no such African duststorms were seen during STS-26, 

A lack of recent major volcanic eruptions, which cause dust 

As a result, the STS-26 photographs captured details not 

STS-26 also 

Earth photography from the Space Shuttle is managed by the 
Space Shuttle Earth Observations Office at the Johnson Space 
Center. The office trains Shuttle crews in Earth photography, 
selects targets for photography for each mission and analyzes the 
resulting photographs. In addition, research is conducted by 
specialists in environmental sciences, biology, climatology, 
geology and other fields using data obtained with Shuttle 
photography. 

calling 202/453-8372. 
Photographs to illustrate this story can be obtained by 

Color Photographs: 89-HC-138 thru 89-HC 150 

3/15/89 
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FACT SHEET: ROLE OF AMES RESEARCH CENTER I N  THE SPACE STATION 

N A S A ' s  Ames Research Center i s  providing support and o r i g i n a l  
research f o r  many aspects  of the  U . S .  Space S ta t ion  program. The 
Center a l s o  w i l l  be a user of t he  Space S ta t ion ,  p a r t i c u l a r l y  i n  
l i f e  sc iences .  I t  w i l l  develop payloads, support payload 
operat ions,  and c o l l e c t  s c i e n t i f i c  data  f o r  i nves t iga to r s .  It 
w i l l  support Space S ta t ion  operations by working c lose ly  w i t h  t he  

NASA centers  t h a t  develop the  hardware f o r  t h e  S ta t ion .  

HUMAN FACTORS: Many s tud ie s  a t  Ames Research Center 

i nves t iga t e  how cont ro l  and maneuvering systems f o r  t h e  Space 
S ta t ion  m u s t  operate and how the  human crew can most e f f e c t i v e l y  
i n t e r f a c e  w i t h  these systems. These s tudies  w i l l  continue through 

bui lding of t he  S ta t ion  and i t s  subsequent evolution when more 

opera t iona l  f a c i l i t i e s  a r e  added l a t e r .  

AUTONOMOUS SYSTEMS: Autonomous systems being developed a t  

Ames Research Center a r e  computer based "expert" sys t ems  which 

emulate some forms of human in t e l l i gence .  These advanced sys tems 

w i l l  handle rout ine operations on the  Space S ta t ion  t o  f r e e  t h e  

crew t o  concentrate on the  operations and research t h a t  bene f i t  

from human adap tab i l i t y ,  i n t u i t i o n  and c r e a t i v i t y .  

A systems autonomy demonstration pro jec t  u s  underway a t  Ames 
Research Center t o  show how expert  technology can be appl ied t o  

operate t h e  Space S t a t i o n s '  thermal cont ro l  system. 

-l 

- more - 
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SPACE ROBOTS: I n  addi t ion,  Ames Research Center i s  working 

on automated f ree- f ly ing  space robots w i t h  i n t e l l i g e n c e  t o  perform 
rout ine  ex t ravehicu lar  a c t i v i t i e s  unattended i n  space. These 
could assemble elements of t he  Space S ta t ion ,  s u c h  a s  main booms 
o r  supporting s t r u c t u r e s  f o r  experiments. F u t u r e  appl ica t ion  of 

such i n t e l l i g e n t  robots could be t o  assemble p a r t  of a permanent 
base on t h e  Moon or  Mars before the  landing of human crews. 

TELESCIENCE: Researchers a t  Ames Research Center examine how 

t h e  resources of t he  Space S ta t ion  can be used  productively with 
remote access from t h e  ground; f o r  example, f o r  a sc ien t i s t  t o  

cont ro l  h i s  experiments i n  t he  Space S ta t ion  d i r e c t l y  from h i s  

laboratory a t  a un ive r s i ty .  
MATERIALS MICROGRAVITY RESEARCH: How mater ia l s  behave under 

condi t ions of microgravity i s  an important area of research 

e s s e n t i a l  t o  t h e  bui lding and operation of t h e  Space S ta t ion .  

Ames Research Center s c i e n t i s t s  and technicians a r e  making 

important cont r ibu t ions  i n  t h i s  f i e l d ;  exploring how f i res  develop 
under  condi t ions of microgravity where convection, which br ings i n  

oxygen t o  a f i r e ,  i s  inh ib i ted ,  and researching how d rop le t s  form 
and t h e  in t e rac t ions  between gas and f l u i d s  u n d e r  condi t ions of 
microgravity.  The unique computational f l u i d  dynamics 
c a p a b i l i t i e s  a t  Ames Research Center a r e  being used  t o  inves t iga t e  

and p red ic t  t h e  behavior of mater ia ls  i n  microgravity.  

duty i n  space and subsequent re turn  t o  Earth has been s tudied  

extensively a t  Ames Research Center f o r  many years .  These s tud ie s  

a r e  continuing and a r e  v i t a l l y  important t o  t h e  Space S ta t ion .  
Ames Research C e n t e r  has a number of unique L i f e  Sciences Research 

F a c i l i t i e s  which d i r e c t l y  support t he  Space S ta t ion  program. 
Tests  using a cent r i fuge  a r e  aimed a t  e s t ab l i sh ing  what might be 

t h e  m i n i m u m  of simulated gravi ty  required f o r  human comfort during 

extended periods i n  space. Other s tud ie s  a r e  evaluat ing how 

simulated gravi ty ,  by ro t a t ion ,  might be used t o  advantage i n  

space. 

L I F E  SCIENCES:  How human beings might adapt t o  long t e r m s  of 

GRAVITATIONAL BIOLOGY: Ames Research C e n t e r  has a major 

a c t i v i t y  i n  g r a v i t a t i o n a l  biology which supports l i f e  science 

- more - 
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appl ica t ions  t o  the  Space S ta t ion  and the  adap tab i l i t y  of l i v i n g  

th ings  t o  t h e  environment w i t h i n  t h a t  s t a t i o n .  Gravi ta t iona l  

biology explores t h e  fundamental aspects  of how g rav i ty  a f f e c t s  
l i v i n g  th ings  a t  a l l  l eve l s  from the  s ing le  ce l l  t o  t h e  complete 
organism. The research has three broad aspec ts :  t he  r o l e  of 

g rav i ty  i n  reproduction, development maturation, and evolution; 
g rav i ty  receptor  mechanisms of l i v i n g  things,  and the  

physiological  e f f e c t s  of g rav i ty .  

CENTRIFUGE PROJECT. A 1 . 8  meter cent r i fuge  provides t h e  

var iab le  g r a v i t a t i o n a l  conditions f o r  experiments t o  i s o l a t e  t he  

e f f e c t s  of spacef l igh t  on t e s t  subjec ts  such  a s  b io log ica l  cells ,  
t i s s u e s ,  small p l an t s ,  and small animals. T h i s  i s  being developed 

f o r  u s e  i n  t he  Space S ta t ion .  
SPACESUIT: An advanced spacesui t ,  the  AX-5 Hard S u i t ,  

intended f o r  use on the  Space S ta t ion ,  has been developed a t  Ames 

Research Center. I t  has passed one s e r i e s  of t e s t s  a t  NASA- 

Lyndon B.Johnson Space Center ' s  water immersion tes t  f a c i l i t y  
where microgravity conditions a r e  simulated by f l o t a t i o n  under  
water. The s u i t  i s  made of aluminum and contains no f a b r i c  o r  
s o f t  p a r t s  t h a t  would be subjected t o  damage by atomic oxygen i n  
t he  wake of spacecraf t  o r  by rocket propel lan ts  s p i l l e d  i n t o  

space. The s u i t s  gives high r e l i a b i l i t y ,  has low maintenance 
needs, and enhances mobili ty and comfort f o r  i t s  wearer. I t  

sh i e lds  t h e  wearer against  rad ia t ion  and impact from small 

meteori tes  and space deb r i s .  

CELSS:  Food, water, and a breathable atmosphere a r e  three 

elements e s s e n t i a l  f o r  human surv iva l .  NASA's pro jec t  f o r  a 

Controlled Ecological Life  Support System (CELSS) i s  aimed a t  
recycl ing of a i r ,  water, and waste products by b io log ica l  sys tems.  
Food can be generated b y  such systems and p l an t s  na tu ra l ly  
t r a n s p i r e  t o  replenish the  oxygen supply i n  space. Ames Research 

Center supports CELSS w i t h  basic  research on environmental e f f e c t s  
on p lan t  biomass y ie ld ,  t i m e  t o  harvest ,  and percentage of ed ib l e  

p lan t  biomass produced. A plant  growth chamber i s  a t o o l  t o  

examine t h e  metabolism of growing p l an t s ,  and t o  manipulate growth 

- more - 
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ra tes  a n d  oxygen p r o d u c t i o n .  P l a n t s  b e i n g  s t u d i e d  i n c l u d e  whea t ,  
s o y b e a n s ,  l e t t u c e ,  a n d  p o t a t o e s .  

POLAR ORBITING PLATFORM: Ames R e s e a r c h  C e n t e r  has 
i n v e s t i g a t e d  i n  d e p t h  t h e  many facets  o f  t h e  E a r t h ' s  e c o s y s t e m ,  
c o r r e l a t i n g  data f r o m  many i n s t r u m e n t  carried by  h i g h - f l y i n g  
a i r c r a f t  a n d  spacecraft. T h e  i n f o r m a t i o n  g a t h e r e d  b y  t h e s e  remote 
s e n s i n g  i n s t r u m e n t s  h a v e  b e e n  correlated w i t h  g round-based  
o b s e r v a t i o n s  a n d  combined t h r o u g h  s o p h i s t i c a t e d  c o m p u t a t i o n s ,  
image a n a l y s i s  a n d  computer  m o d e l i n g .  S t u d i e s  are underway t o  
a p p l y  t h e  e x p e r i e n c e  g a i n e d  t o  remote s e n s i n g  a c t i v i t i e s  i n  t h e  

S p a c e  S t a t i o n  a n d  i t s  c o - o r b i t i n g  p l a t f o r m s .  
GAS GRAIN F A C I L I T Y :  A w i d e  r a n g e  of  f u n d a m e n t a l  s c i e n t i f i c  

problems i n v o l v i n g  i n t e r a c t i o n s  of  s m a l l  pa r t ic les  a n d  c l o u d s  c a n  
be addressed b y  c o n d u c t i n g  m i c r o g r a v i t y  e x p e r i m e n t s  on t h e  Space  
S t a t i o n .  A G a s  G r a i n  S i m u l a t i o n  F a c i l i t y  ( G G S F )  w i l l  s i m u l a t e  a n d  
s t u d y  f u n d a m e n t a l  c h e m i c a l  a n d  p h y s i c a l  p r o c e s s e s  a n d  i n t e r a c t i o n s  
among c l o u d  c r y s t a l s ,  d u s t  g r a i n s ,  a n d  o t h e r  p a r t i c l e s  i n  t h e  

a b s e n c e  of n e a r  a b s e n c e  of g r a v i t y .  T h e  f a c i l i t y  w i l l  i n v e s t i g a t e  
how p a r t i c l e s  a re  a f f e c t e d  by  m a g n e t i c ,  e lec t r ic ,  a n d  a c o u s t i c a l  
f i e ld s .  Such research w i l l  h e l p  u s  t o  u n d e r s t a n d  how g a s  a n d  d u s t  
c l o u d s  i n  space evolve i n t o  s tars ,  p l a n e t s ,  a n d  l i v i n g  t h i n g s .  

5 / 3 / 8 9  
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NASA T E C H N O L O G Y  TESTED FOR COMMERCIAL FISHING A P P L I C A T I O N  

A NASA h i g h  a l t i t u d e  a i r c r a f t  is f l y i n g  a n  a d v a n c e d  a i r b o r n e  

i n s t r u m e n t  o v e r  t h e  G u l f  o f  Mexico t o  a i d  i n  t h e  d e v e l o p m e n t  o f  a 

remote s e n s i n g  s y s t e m  t h a t  w i l l  i n c r e a s e  e f f i c i e n c y  i n  t h e  

commercial f i s h i n g  i n d u s t r y .  The r e c e n t l y  d e v e l o p e d  A i r b o r n e  

Ocean  C o l o r  I m a g e r  ( A O C I )  was b u i l t  u n d e r  t h e  Small B u s i n e s s  

I n n o v a t i v e  R e s e a r c h  P r o g r a m  i n  NASA's Off ice  o f  Commercial 

A p p l i c a t i o n s .  After t e s t i n g  a n d  r e f i n e m e n t ,  t h e  s e n s o r  w i l l  b e  

m a r k e t e d  w o r l d - w i d e .  

A m e s  Research C e n t e r ' s  ER-2 a i r c r a f t  is d e p l o y e d  t o  J o h n s o n  

S p a c e  C e n t e r ,  H o u s t o n ,  T e x a s ,  May 9 - May 1 9 ,  f o r  t h r e e  A O C I  

b a s e l i n e  f l i g h t s  o v e r  t h e  p r o d u c t i v e  f i s h i n g  areas  o f  t h e  G u l f .  

The A O C I  r e c o r d s  water c o l o r  i n  n i n e  w a v e l e n g t h s  and  a l s o  water 

t e m p e r a t u r e .  C o r r e l a t i o n s  b e t w e e n  water c o l o r ,  w h i c h  r e f l e c t s  

c h l o r o p h y l l  c o n t e n t ,  and  f i s h  c o n c e n t r a t i o n  c a n  p r o v i d e  f i s h i n g  

f l e e t s  w i t h  v a l u a b l e  i n f o r m a t i o n  a b o u t  f i s h  l o c a t i o n  a n d  r e d u c e  

f u e l  a n d  manpower e x p e n s e s .  

The A i r b o r n e  Ocean Color  I m a g e r  was o r i g i n a l l y  d e v e l o p e d  a s  

a s i m u l a t o r  f o r  a f u t u r e  s a t e l l i t e  s e n s o r .  The commercial 

v e r s i o n  o f  t h e  i n s t r u m e n t ,  when combined  w i t h  n e a r - r e a l - t i m e  da ta  

1 



p r o c e s s i n g  a n d  i n f o r m a t i o n  d e l i v e r y  t e c h n i q u e s ,  w i l l  increase t h e  

e f f i c i e n c y  of f i s h i n g  f l e e t s  and  s t i m u l a t e  remote s e n s i n g  

e n t e r p r i s e .  

The th ree  y e a r  p r o j e c t ' s  s y s t e m  d e v e l o p m e n t  team i n c l u d e s  

D a e d a l u s  E n t e r p r i s e s ,  I n c . ,  d e s i g n e r  a n d  m a n u f a c t u r e r  o f  t h e  

A O C I ,  N A S A  Ames d e v e l o p m e n t  and  t e s t i n g  of  t h e  A O C I ,  a n d  N A S A  

S t e n n i s  S p a c e  C e n t e r  p r o v i d i n g  Learjet  t es t  c a ? a b i l i t y  and  n e a r -  

real-time data p r o c e s s i n g  s e r v i c e s  d u r i n g  s y s t e m  d e v e l o p m e n t .  

The u s e r  r e q u i r e m e n t  team, p r o v i d i n g  s u r f a c e  t r u t h  d u r i n g  

t e s t i n g ,  i n c l u d e s  N O A A ' s  N a t i o n a l  Mar ine  F i s h e r i e s  S e r v i c e ,  

Z a p a t a  Hayn ie  C o r p o r a t i o n ,  and  t h e  I n s t i t u t e  f o r  T e c h n o l o g y  

Deve lopmen t .  The i n i t i a l  c o m m e r c i a l i z a t i o n  o f  t h e  s y s t e m  w i l l  b e  

car r ied  o u t  by S p e c t r o  S c a n ,  I n c .  

A O C I  P r o j e c t  Manager is Mr. Rober t  Wr ig ley ,  o f  t h e  E a r t h  

S y s t e m  S c i e n c e  D i v i s i o n  a t  A m e s  Research C e n t e r  i n  Moun ta in  V i e w ,  

C a l i f .  The ER-2 a i r c r a f t  is managed by t h e  Ames High A l t i t u d e  

M i s s i o n s  B r a n c h ,  S c i e n c e  a n d  A p p l i c a t i o n s  A i rc ra f t  D i v i s i o n .  

S t e n n i s  S p a c e  C e n t e r  i n  M i s s i s s i p p i  manages t h e  t r a n s f e r  of N A S A  

remote s e n s i n g  t e c h n o l o g y  i n t o  commercial d e m o n s t r a t  i o n  p r o j e c t s .  

May 1 1 ,  1989 
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NASA/DARPA LOW-COST PARALLEL-PROCESSING COMPUTER DEMONSTRATED 

NASA's Ames Research Center, Mountain View, Calif., and the 
Defense Advanced Research Projects Agency (DARPA), Washington, 
D.C., announced today the successful demonstration of a low-cost 
parallel-processing computer with the potential of producing 
capabilities equivalent to today's most advanced supercomputers. 

NASA Program Manager Betty Berkstresser said, "Today's 
demonstration of the power of parallel-processing computers, 
configured for specific applications, opens new horizons for the 
scientific and engineering community." 

Col . L. "DOC" Dougherty, DARPA program manager, said, "This 
adds a low-cost, flexible, application-specific supercomputer to 
compete with more expensive geperal-purpose supercomputing 
machines in the world market. It is a good solution for 
engineering teams that need a dedicated computer for structures, 
aerodynamics or electromagnetic design." 

General Microelectronics, Inc. (GMIC) , San Diego, Calif., 
under a subcontract to Northrop Corp., Hawthorne, Calif., which 
provided a significant financial contribution, developed the 
system called Configurable Architecture Parallel Processing System 
(CAPPS). The CAPPS hardware measures just 18.3 cu. ft. The test 

- more .- 
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code used for the demonstration was FL057, a standard 10,206 grid- 
point code used in computational fluid dynamics. On the CAPP's 
hardware, it has a sustained speed of 14 million floating-point 
operations per second. 

By matching hardware and systems software using the systems 
approach, GMIC demonstrated the potential for supercomputing 
performance. This demonstration opens the possibility of vastly 
improving the cost effectiveness of computers applicable for a 
host of aerospace applications. 

With this technology, engineers can have supercomputer power 
on easily-afforded computers. Simulation could be the immediate 
beneficiary of this advance in computer technology. Other 
disciplines with potential applications from this fallout of 
NASA/DARPA research include: simulation of multiple aircraft, 
flight control computers, computational fluid dynamics, structural 
analysis, computational electro-mechanics, artificial 
intelligence, data acquisition and process monitoring. 

Computers normally execute "serially" -- marching through the 
code solving one line of a program at a time. Scientific programs 
modeling physical phenomena, e.g., simulations, have to calculate 
many simultaneous events sequentially. Parallel processing 
employs more than one processor. It is like having several 
mathematicians work a large problem instead of just one. 

At stages in the problem, each processor will be waiting for 
answers from another, but interim solutions can be derived 
concurrently. With complex computer codes, the trick is to know 
which routines depend on each other to avoid data transfer delays 
and to efficiently use all processors. 

Under the current DARPA-sponsored contract, Northrop will 
take immediate delivery of the eight-node CAPPS from its 
subcontractor GMIC and delivery of a 24-node system from GMIC 
within 60 days. A ."node" refers to a processor or the equivalent 
of one computer. 

The aerospace industry, NASA and the rest of the scientific 
community require solutions to problems s o  large and so computer- 
intensive as to be unaffordable using the largest supercomputers 

- m'ore - 
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ava i l ab le  today 
d i r ec t ions  need 

and those projected f o r  t he  near f u t u r e .  Thus new 
t o  be taken. 

General Microelectronics recent ly  formed Supercomputing 
Solutions,  I n c . ,  with Concurrent Computer Corp. t o  develop a 

complete product l i n e  of computational "engines" using p a r a l l e l  

a r ch i t ec tu re  supercomputer hardware and software f o r  t h e  so lu t ion  

of many s c i e n t i f i c  and engineering problems. 

The research program was DARPA funded and Ames managed. 

- # # # -  

A photograph t o  i l l u s t r a t e  t h i s  re lease  i s  ava i l ab le  t o  media 

representa t ives  by c a l l i n g  202/453-8375 (Color: 89-HC-344, B/W: 
89-H-324) o r  415/694-5091. 
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AMES MARKS A HALF-CENTURY OF DRAMATIC 
SPACE AND AERONAUTICS HISTORY 

The year 1989 marks 50 years of major advances in U . S .  space 
and aeronautics at NASA's Ames Research Center -- advances like 
solving the problem of atmosphere entry from space, exploring 
Jupiter, looking for life on Mars, designing airfield-to-orbit 
flight vehicles, and listening for messages from 

extraterrestrials. 
Ground-breaking for Ames, the second-founded NASA center, 

took place on December 20, 1939. 
With World War I1 looming, the country needed a second 

aeronautical research center. The site at Moffett Field, 45 miles 
south of San Francisco "with good flying weather all year," was 
selected. 

A series of employee-oriented and public programs has been 
scheduled during 1989 to mark the Center's 50th anniversary year. 

Some of the country's top scientists and engineers have made 
Ames' accomplishments. Among them are: 

Finding, by the sometimes rambunctious theoretical 
aerodynamicist Harvey Allen in 1952, of how to return vehicles 
like the Apollo moon craft or ballistic missiles into the 
atmosphere from space -- at a time when no one knew how, Allen 
later became Ames' director. 

' T  
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Discove ry  i n  1958, by a g roup  of Ames r e s e a r c h e r s  i n c l u d i n g  

Dean Chapman, C l a r e n c e  S y v e r t s o n ,  and  A l f r e d  Eggers, of how t o  u s e  

aerodynamic  l i f t  t o  f l y  c r a f t ,  some of them known as l i f t i n g  

bodies, back  i n t o  t h e  a tmosphere  t o  a safe runway l a n d i n g .  T h i s  

w o r k  l ed  t o  t h e  Space S h u t t l e .  

I n  1973, Ames' unmanned P i o n e e r  spacecraft  made t h e  f i r s t  

t r i p  t o  J u p i t e r  -- f i r s t  c l o s e - u p  p i c t u r e s ,  and f i r s t  measurements  

of t h e  p l a n e t .  I n  1 9 7 9 ,  r e s e a r c h e r s  r e p e a t e d  t h e  f e a t  a t  S a t u r n .  

A P i o n e e r  o r b i t e r  and  p r o b e s  made t h e  f i r s t  comprehens ive  

e x p l o r a t i o n  of Venus, b e g i n n i n g  i n  1978.  A P i o n e e r  p roduced  t h e  

f i r s t  maps of Venus, and s e v e r a l  t housand  p i c t u r e s  of t h e  c loud-  

sh rouded  p l a n e t .  I n  1983 ,  P i o n e e r  1 0  made t h e  f i r s t  f l i g h t  o u t  of 

t h e  solar  s y s t e m  and i s  now 4 . 4  b i l l i o n  m i l e s  away, t h e  m o s t  

d i s t a n t  human ob jec t .  T i m e  f o r  P i o n e e r ' s  rad io  s i g n a l  t o  r e a c h  

u s ,  t r a v e l i n g  a t  t h e  speed  of l i g h t ,  i s  now a n  a n  i n c r e d i b l e  s i x  

h o u r s .  
The P i o n e e r  project  w a s  managed by a h a r d - d r i v i n g  

p e r f e c t i o n i s t ,  former  wind t u n n e l  e n g i n e e r  C h a r l e s  H a l l .  

A s  a lmost  t h e  C e n t e r ' s  f i r s t  job ,  i n  1941-1945, A m e s '  s t a f f  

of young e n g i n e e r s  made e s s e n t i a l  aerodynamic  " f i x e s "  i n  bombers 

and  f i g h t e r s ,  s u c h  as t h e  P-51 Mustang, c r i t i c a l l y  needed  f o r  t h e  

w a r  e f f o r t  i n  WW 11. 

By t h e  1980s, r e s e a r c h e r s  were " f l y i n g "  a i r c r a f t  i n  t h e  

w o r l d ' s  fas tes t  s u p e r c o m p u t e r s .  They w e r e  o b t a i n i n g  r e s e a r c h  

r e s u l t s  d i r e c t l y  -- by  wa tch ing  t h e  "real"  a i r  f l o w ,  c a l c u l a t e d  a t  
a b i l l i o n  c o m p u t a t i o n s  p e r  second,  on t e l e v i s i o n  s c r e e n s .  O f t e n  

these  d e s i g n s  w e r e  f o r  a e r o s p a c e  c r a f t  so rad ica l  t h e y  c o u l d  n o t  

be tes ted  i n  e x i s t i n g  wind t u n n e l s .  A t  speeds h i g h e r  t h a n  13 

t i m e s  t h e  speed o f  sound,  t h i s  c o m p u t a t i o n a l  f l i g h t  w a s  t h e  o n l y  

k i n d  of advance  t e s t i n g  a v a i l a b l e .  P i o n e e r i n g  f o r  aerospace 
d e s i g n  by supe rcompute r  w a s  done by Ames' e x c e p t i o n a l l y  young 

c u r r e n t  d i r e c t o r ,  W i l l i a m  F .  B a l l h a u s ,  J r .  

Supercomputer  t e c h n i q u e s  w i l l  improve a l l  a i r c r a f t  d e s i g n .  

But immedia t e ly  and  d r a m a t i c a l l y  t h e y  a re  e s s e n t i a l  f o r  t h e  

p l a n n e d  a i r f i e l d - t o - o r b i t - a n d - b a c k  N a t i o n a l  Aero-Space P l a n e ,  t h e  

" u l t i m a t e  Space  S h u t t l e .  I' 

- m O r e  - 
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By 1 9 8 9 ,  t he  Center had grown t o  around 5000 employees, w i t h  

944 acres  a t  two loca t ions ,  and f a c i l i t i e s  w i t h  a replacement 
value of $ 3  b i l l i o n .  I n  1958 ,  w i t h  passage of t h e  Space A c t ,  t he  

National Advisory Committee f o r  Aeronautics ( N A C A ) ,  Ames' parent 
agency, became NASA, and Ames a NASA cen te r .  

I n  1 9 8 1 ,  Ames' engineers developed a brand new and unusual 

kind of a i rp lane ,  the XV-15 t i l t - r o t o r ,  which could take off  o r  
land v e r t i c a l l y  l i k e  a he l icopter ,  b u t  then f l y  hor izonta l ly  f o r  

500 miles a t  over 300 mph. 

T h i s  c r a f t  has now evolved i n t o  the  thousand-mile-range, 

mi l i t a ry  V-22 Osprey, which can carry 33 passengers. The Osprey 

and s imi l a r  t i l t - r o t o r s  have grea t  promise f o r  commercial 

t ranspor t  s i t u a t i o n s  involving very small a reas  f o r  landing and 

takeoff . 
The t i l t - r o t o r ,  along w i t h  a range of powered-lift 

configurat ions,  subsonic and supersonic, i s  representa t ive  of 

Ames' heavy involvement i n  v e r t i c a l  and short  takeoff and landing 

c r a f t  research, which began i n  1 9 6 0 .  

Ames' l i f e  s c i e n t i s t s  made the  f i r s t  attempts t o  f ind  l i f e  on 

Mars i n  1 9 7 6 .  Harold Klein, Ames' a s t u t e  long-time d i r e c t o r  of 

l i f e  science,  presided over development of t h e  Viking l i f e -  

de tec t ion  experiment. S c i e n t i s t s  operated it on the  red p lane t  

aboard t h e  Viking Lander spacecraf t .  
Ames' space medicine researchers have been seeking s ince  the  

l a t e  ' 6 0 s  t o  determine whether man can t o l e r a t e  t h e  lengthy space 

f l i g h t s  required f o r  t he  Space S ta t ion  o r  f o r  a two-year t r i p  t o  

Mars and r e t u r n .  

A s  p a r t  of t he  Center ' s  planetary research, l i f e  s c i e n t i s t s  

have sought t o  t r a c e  the  assembly of chemical bui lding blocks of 

l i f e  on the  pr imi t ive  Earth.  Typical of a long s e r i e s  of or ig in-  

o f - l i f e  experiments was the  f inding i n  1 9 7 0  of t h e  nine " l i f e "  

amino ac ids  i n  t he  Murchison meteorite,  believed t o  have come from 

the  Asteroid Be l t .  Another was the  f inding of some of t he  

e a r l i e s t  l i f e  forms i n  3 . 2  bil l ion-year-old South African s h a l e s .  

Ames was given r e spons ib i l i t y  f o r  N A S A ' s  ba s i c  research i n  
l i f e  sciences i n  1 9 6 1 .  

- more - 
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Since then, i n  1966-1969 ,  Ames' B i o s a t e l l i t e s  flew eggs, 

p l an t s ,  and i n s e c t s  t o  Earth o r b i t  and re turn ,  f inding a range of 

weightlessness e f f e c t s  on l i v i n g  systems. 

Center l i f e  sciences and human fac to r s  work has grown i n t o  

the  biology l abora to r i e s  (Spacelabs) which have flown o r  a re  

scheduled aboard t h e  Space Shu t t l e .  Similar labs  a r e  planned f o r  

Space S ta t ion  Freedom. 

Ames' Space S ta t ion  work a l s o  now includes a v a r i e t y  of 

automated "smart" systems w i t h  a r t i f i c i a l  i n t e l l i gence ,  expert  

systems, and f ree- f ly ing  robot appl ica t ions .  Other S ta t ion  

developments a r e  a durable space s u i t ,  t h e  AX-5 "hard-suit" 

design, a concept begun i n  1 9 6 5 .  Researchers a l s o  a r e  working on 

closed l i f e  support systems and long-term h a b i t a b i l i t y  problems 

f o r  Space S ta t ion  Freedom. 

Since a r r i v a l  of i t s  f i r s t  platform a i r c r a f t  i n  1 9 6 5 ,  t h e  

"Galilee," a Convair 990,  Ames' airborne science has made a number 

of d i scover ies .  I n  March 1 9 7 7 ,  s c i e n t i s t s  using the  36-inch 

in f r a red  te lescope aboard the  Kuiper a i rborne observatory 

discovered Uranus' r i n g s .  E a r l i e r  they discovered t h a t  t he  prime 

ingredient  i n  Venus' b r i l l i a n t  clouds was s u l f u r i c  ac id .  I n  t h e  

e a r l y   OS, an Ames U - 2  made one of t h e  f i r s t  measurements of "big 

bang" r ad ia t ion  l e f t  over from formation of t he  universe .  

S c i e n t i s t s  aboard the  Kuiper have measured: a poss ib le  black hole 

i n  t h e  g a l a c t i c  center ,  s t a r  formation, and the  recent h i s t o r i c  

supernova data ,  a s  a blue giant  s t a r  comes apar t ,  step-by-step. 

I n  t h e  l a s t  two winters,  Ames' s c i e n t i s t s  and high-al t i tude 

a i r c r a f t  have made t h e  f i r s t  measurements of ozone des t ruc t ion  i n  

both of t h e  polar  regions and i d e n t i f i e d  t h e  c r i t i c a l  mechanisms 

i n  thinning of t h e  Ea r th ' s  p ro tec t ive  ozone l a y e r .  

A major p a r t  of Ames h is tory ,  comments Director Ballhaus, has 

been i t s  development of unique f a c i l i t i e s .  I n  1 9 4 4 ,  under t h e  

fabled S m i t h  J .  ( S m i t t y )  De France, Ames' f i r s t  d i r e c t o r  and 

always a "big tunnel  man," engineers completed t h e  world's l a r g e s t  

40- by 8O-foot wind tunnel .  De France, a man of grea t  breadth and 

d i rec tness ,  gave the  Center much of i t s  character  and d i v e r s i t y .  

The " 4 0  by 80"  was b ig  enough t o  t e s t  a f i g h t e r  a i r c r a f t  w i t h  

- more - 
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e n g i n e s  r u n n i n g .  I n  1 9 8 7 ,  t h e  t u n n e l ,  s t i l l  w o r l d ' s  l a rges t ,  w a s  
d o u b l e d  i n  s i z e  w i t h  a d d i t i o n  o f  a second  80 by 120- foo t  t e s t  
s e c t i o n  ( b i g  enough f o r  a medium t r a n s p o r t ,  Boeing 7 3 7 ) .  Tunnel  

power was i n c r e a s e d  almost f o u r  t i m e s  t o  1 3 5 , 0 0 0  ho r sepower .  

Beg inn ing  i n  t h e  1960s ,  Ames a l s o  deve loped  t h e  f a s t e s t  
f l i g h t  t u n n e l s .  S o m e  of t h e s e  w e r e  coun te r - f low d e v i c e s ;  one  

r e a c h e d  3 4 , 0 0 0  mph, 9000 mph f a s t e r  t h a n  E a r t h  escape speed. 

Models of Mercury, Gemini, and  Apo l lo  and  r e c e n t l y ,  t h e  Gal i leo  

Probe -- s la ted  t o  make t h e  s o l a r  s y s t e m ' s  m o s t  d i f f i c u l t  

a tmosphe re  e n t r y  a t  J u p i t e r  -- f l e w  i n  t h e s e  t u n n e l s .  

These h y p e r v e l o c i t y  t u n n e l s  are accompanied by s o m e  30 o t h e r  

Ames wind t u n n e l s  b u i l t  o v e r  t h e  y e a r s .  They c o v e r  a l l  speed 
r a n g e s  from low-speed t o  t r a n s o n i c ,  t o  h y p e r s o n i c  speeds. 

Ames' u n i q u e  f l i g h t  s i m u l a t o r s  employ m u l t i - s t o r y  motion-  

g e n e r a t i n g  machines ,  which move three-man cabs a b o u t  as though  

t h e y  w e r e  i n  rea l  f l i g h t .  

T h e  u n i q u e  NAS supercomputer  sys t em i s  t h e  wor ld ' s  m o s t  
advanced  w i t h  p l a n s  f o r  speed of i t s  c e n t r a l  processor t o  reach a 

t r i l l i o n  (one  t h o u s a n d  b i l l i o n )  computa t ions  per  second  by t h e  

t u r n  of t h e  c e n t u r y .  

P e r h a p s  most i m p o r t a n t  of t h e  C e n t e r ' s  u n i q u e  f a c i l i t i e s  i s  

65-square-mile  Rogers  Dry Lakebed i n  t h e  Mojave Desert, l a rges t  
a i r f i e l d  i n  t h e  w o r l d  w i t h  c lose t o  365 days  of c lear  f l y i n g  

w e a t h e r .  T h i s  i s  t h e  s i t e  o f  t h e  Ames-Dryden F l i g h t  R e s e a r c h  

F a c i l i t y .  There N A S A ' s  Space S h u t t l e  can  m a k e  i t s  safest  l a n d i n g s  

on seven-mi le - long  runways,  and a v a r i e t y  o f  rad ica l  c r a f t  from 

l i f t i n g  b o d i e s  t o  rocket  p l a n e s ,  t o  t h e  s p e c t a c u l a r ,  forward- 

swept-wing X-29 have  been ,  or c u r r e n t l y  are b e i n g ,  t e s t ed .  I n  

1 9 8 1 ,  t h e  Dryden f a c i l i t y ,  u n t i l  t h e n  a n  independen t  NASA c e n t e r ,  

w a s  merged w i t h  Ames. 

A s  e a r l y  as 1951, a lways  modest Robert T .  J o n e s ,  who had  

p r e v i o u s l y  done t h e  mathemat ics  f o r  d e v e l o p i n g  t h e  swept-back 

wings found on m o s t  of t o d a y ' s  a i r c r a f t ,  d i d  t h e  c a l c u l a t i o n s  

which r e s u l t e d  i n  t h e  " s u p e r s o n i c  area r u l e . ' '  T h i s  allowed 

minimum drag f o r  s u b s e q u e n t  s u p e r s o n i c  a i r c r a f t .  

- more - 
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I n  1 9 7 6 ,  Jones devised the  astonishing oblique wing. Here an 

e n t i r e  r i g i d ,  s t r a i g h t  wing r o t a t e s  hor izonta l ly  around i t s  center  

t o  provide wing-sweep r e l a t i v e  t o  the  fuselage -- w i t h  one wingtip 

swept forward, t he  other  t r a i l i n g  back. 

A f l y i n g  wing version of t h i s  unl ikely unsymmetrical f l i g h t  

system may produce a supersonic t ranspor t  e f f i c i e n t  enough t o  span 

the  P a c i f i c  a t  Mach 1 . 7 ,  twice t h e  speed of current  j e t  

t r a n s p o r t s .  

I n  1 9 7 4 ,  Ames began work on the  thermal pro tec t ion  s y s t e m  f o r  

t he  Space Shu t t l e ,  an outgrowth of i t s  work on heat s h i e l d  design 

f o r  i n t e n s e  heat ing during en t ry  from space. T h i s  p ro j ec t  

produced the  t i l e s  and other  mater ia ls  which pro tec t  t h e  Space 

Shu t t l e  from atmosphere en t ry  heat ing.  
I n  1 9 7 7 ,  a s  p a r t  of i t s  t r a d i t i o n  of work i n  a i rborne 

in f r a red  astronomy, Ames b u i l t  t he  I R A S  t e lescope .  I R A S  made the  

f i r s t  whole-sky survey i n  in f ra red  l i g h t  (good f o r  seeing "cool" 

objec ts  l i k e  p lane ts ,  a s t e ro ids ,  brown-dwarf s t a r s ,  and 

i n t e r s t e l l a r  gas c louds ) .  

I n  1 9 8 4 ,  NASA headquarters and Ames se l ec t ed  inves t iga to r s ,  

and a science team f o r  t he  in f r a red  SIRTF,  one of N A S A ' s  major 

te lescope s e r i e s .  S IRTF,  scheduled t o  f l y  i n  1998, w i l l  be a 

thousand times more s e n s i t i v e  than I R A S .  

I n  space sciences,  Ames i s  an in t e rna t iona l  l eade r .  

Researchers have made a range of major findings about formation 

and c h a r a c t e r i s t i c s  of s t a r s  and p l ane t s .  Ames' s c i e n t i s t s  have 

done computer modeling of galaxy dynamics and c o l l i s i o n s .  

P lane to logis t  Ray Reynolds, whose i n t e r e s t s  cover a l l  of t h e  

p lane ts ,  predicted volcanos on J u p i t e r ' s  orange moon, Io,  well  

before a r r i v a l  of t he  Voyager spacecraf t  t o  photograph these  

incredib le  mountains. S c i e n t i s t s ,  l i k e  non-stop producer of 

s c i e n t i f i c  papers James Pollack, explained Venus' greenhouse 

e f f e c t  and proposed e a r l y  oceans on' Ea r th ' s  t w i n  p l ane t .  They 

provided scenarios  f o r  formation of a l l  t he  t e r r e s t r i a l  and gas 

g ian t  p lane ts  of t he  so l a r  system. They did a comprehensive Mars 

c i r c u l a t i o n  model, and models f o r  a l l  t he  p lane ts  w i t h  

atmospheres. 

- more - 
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I n  1981,  c o n s t r u c t i o n  began on t h e  G a l i l e o  Probe s p a c e c r a f t ,  

scheduled  t o  make t h e  f i r s t  e n t r y  i n t o  t h e  atmosphere of an  o u t e r  

p l a n e t  ( J u p i t e r ) .  En t ry  speed w i l l  be 115,000 mph, w i t h  f o r c e s  of 

350 G I s ,  and t h e  Probe w i l l  t h e n  f l y  500 m i l e s  deep i n t o  g i a n t  

J u p i t e r ' s  a tmosphere.  G a l i l e o  i s  t o  be launched i n  October  1989. 

F i n a l l y ,  i n  1983, l e d  by Barney O l i v e r ,  who has pushed t h e  

p r o j e c t  f o r  30 years, SET1 (Search f o r  E x t r a t e r r e s t r i a l  

I n t e l l i g e n c e )  began a t  Ames. This  program u s e s  e x i s t i n g  

t e l e s c o p e s  t o  l i s t e n  f o r  r a d i o  s i g n a l s  from o t h e r  i n t e l l i g e n t  

s p e c i e s  i n  ou r  ga l axy .  So f a r ,  no word from o u t  t h e r e .  

5 / 3 0 / 8 9  
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AMES PROGRAM STUDIES STANFORD HELICOPTER PILOTS 

If Stanford University Hospital Life  F l igh t  he l icopter  chief 

p i l o t  Steve Greene says NASA i s  watching h i s  every move, he i s n ' t  

paranoid; h e ' s  a pa r t i c ipan t  i n  an experiment. 

t h ree  p i l o t  colleagues w i l l  take an i n s t a n t  before they l i f t  off  

the  h o s p i t a l ' s  roof on a mission t o  hook up a card iac  monitor. 

Meanwhile, a NASA researcher w i l l  connect two videotape monitors. 

r a t e s  w i l l  be compared w i t h  tapes  of t h e i r  hands and f e e t  a t  work, 

the  view from t h e  cockpit ,  and o ther  f a c t o r s ,  such a s  weather and 
a i r  t r a f f i c .  NASA s c i e n t i s t s  w i l l  analyze t h e  da ta  t o  compare the  
p i l o t s '  s t r e s s  l eve l s  w i t h  what they 've been doing a t  work. 

Administration research psychologists leading t h e  p ro jec t ,  s a i d  
h e ' s  hopeful t h e  data  from the  pro jec t  w i l l  help both t h e  space 

program and t h e  n a t i o n ' s  emergency he l icopter  programs. 

For about f i v e  weeks u n t i l  mid-June, Greene o r  one of h i s  

After  every f l i g h t ,  each r i s e  or  f a l l  of t h e  p i l o t s '  hear t  

Robert J .  Shively, one of t h e  National Aeronautics and Space 

The Stanford Life  F l igh t  program was se l ec t ed  a s  t h e  t e s t  

s i t e  because of i t s  proximity t o  NASA-Ames b u t ,  more importantly,  
"because of i t s  exce l len t  s a fe ty  record and s h i f t  ( s a f e  crew 

scheduling) p o l i c i e s .  I t  can t h u s  provide base l ine  da ta  f o r  

- more - 
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f u r t h e r  s t u d i e s  of t h e  i n d u s t r y , "  sa id  Sandra  G .  H a r t ,  Ch ie f  of 
t h e  Rotorcraf t  Human F a c t o r s  Branch a t  NASA-Ames, which i s  

c o n d u c t i n g  t h e  p r o j e c t .  

N o t  u n l i k e  t h e  s p a c e  program, emergency h e l i c o p t e r  f l y i n g  i s  
complex.  

" I n  most t y p e s  of a v i a t i o n ,  you know e x a c t l y  where you are  
go ing .  With EMS (emergency h e l i c o p t e r )  you d o n ' t  have  t h a t  

l u x u r y , "  Greene e x p l a i n e d  i n  a n  i n t e r v i e w .  "Much of t h e  t i m e  
you're h e a d i n g  t o  a n  i m p r e c i s e l y  described l o c a t i o n  t h a t  i s n ' t  

marked  o r  set  up  f o r  a l a n d i n g .  There  i s  a l o t  more n i g h t  f l y i n g  

t h a n  t h e  average he l icopter  p i l o t  i s  i n v o l v e d  w i t h .  And t h e r e  i s  

a p a t i e n t  o u t  t h e r e  who ' s  depend ing  on you t o  complete y o u r  

m i s s i o n .  

The s c i e n t i s t s ,  w i t h  t h e  c o o p e r a t i o n  of t h e  L i f e  F l i g h t  

p i l o t s ,  a re  l o o k i n g  a t  s u c h  q u e s t i o n s  as whe the r  a computer  

program c a n  be devised t o  h e l p  p i l o t s  decide whe the r  i t ' s  safe  t o  
f l y .  Along t h e  way, t h e  team w i l l  be p r o v i n g  s u c h  spec i f ic  

q u e s t i o n s  as which way t o  t u r n  a map so  a p i l o t  can read it i n  

f l i g h t  m o s t  e a s i l y  o r ,  f o r  t h a t  matter, what i n f o r m a t i o n  s h o u l d  be 

on t h e  map t o  h e l p  t h e  busy  p i l o t  know h i s  o r  h e r  l o c a t i o n  w i t h o u t  

s i f t i n g  t h r o u g h  a c l u t t e r  of i r r e l e v a n t  i n f o r m a t i o n .  

" P i l o t s  a r e  f a c e d  w i t h  c o u n t l e s s  d e c i s i o n s  a b o u t  whe the r  t o  
accept a m i s s i o n , "  S h i v e l y  e x p l a i n e d .  "They must f a c t o r  i n  t h e i r  

own f a t i g u e ,  w e a t h e r ,  l a n d i n g  c o n d i t i o n s ,  a i r  t r a f f i c ,  and  t h e n  

d e c i d e  whe the r  i t ' s  s a fe  o r  n o t  t o  go ."  The r e s e a r c h e r s  are 
t r y i n g  t o  f i n d  o u t  how t h e s e  var iables  work t o g e t h e r  so t h a t  a 

computer  program c a n  h e l p  assess t h e  r i s k  of a p a r t i c u l a r  m i s s i o n  
before t h e  f l i g h t  b e g i n s .  

The p i l o t ' s  h e a r t  r a t e  i s  one measure of s t ress  a n d  s a f e t y .  

If t h e r e  are  c o n s i s t e n t  t i m e s  of h i g h  stress as measured  on t h e  

h e a r t  m o n i t o r ,  t h i s  would be u s e f u l  i n  measu r ing  r i s k ,  no te s  
S h i v e l y  . 

Every  1 0  m i n u t e s  t h e  L i f e  F l i g h t  p i l o t s  record a b r i e f  

s t a t e m e n t  a b o u t  what t h e y ' r e  d o i n g ,  and  t h e n  give a s u b j e c t i v e  

e v a l u a t i o n  of t h e i r  stress l e v e l  based on a p o i n t  s y s t e m  t h a t  

s t a r t s  w i t h  1 0 0  ( t o t a l l y  r e l a x e d )  b u t  h a s  no maximum. 

- more - 
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The hea r t  r a t e  monitors, Vitalog PM8s,  a r e  compact and don ' t  
r e s t r i c t  t he  u s e r ' s  motion, Greene s a i d .  They a r e  monitors used 

by NASA i n  previous app l i ca t ions .  The videotaping monitors a r e  

miniaturized u n i t s  developed by t h e  space program. To  save space 

i n  a crowded he l icopter ,  only one tape i s  used f o r  both cameras. 
The two s e t s  of images appear on a l t e r n a t e  frames and a r e  decoded 

l a t e r .  
Every time a Li fe  F l i g h t  p i l o t  r e tu rns ,  one of t h e  NASA 

researchers  asks the  p i l o t  what v i sua l  cues he used on the  ground 

t o  reach t h e  des t ina t ion .  The p i l o t s  make hand drawn maps t o  show 

what geographical f ea tu re s  or  v i sua l  f ea tu re s  were important t o  

them. 
"These a r e  th ings  I r e a l l y  haven't  ever stopped t o  t h i n k  

about i n  2 3  years of f l y i n g , "  s a i d  Greene, who added t h a t  t he  

pro jec t  i s  encouraging h i m  t o  approach t h e  t a s k s  of h i s  job 
a n a l y t i c a l l y .  

For p i l o t  Everett  Croes 111, the  most common cues a r e  t h e  

h i l l s  surrounding Stanford, t he  coast  and, a t  n ight ,  c i t y  l i g h t s .  
"Wherever i n  t h e  world you f l y , "  s a id  Croes, who has flown 

over Nigerian mangrove swamps, Vietnam r i c e  paddies and Indonesian 

o i l  r i g s ,  " there  a r e  f ea tu res  you need t o  look f o r .  I n  an 

uninhabited mangrove swamp, f o r  example, sometimes t h e  o n l y  c lue  

ava i lab le  i s  sub t l e  changes i n  t h e  co lor  of t he  p l an t  l i f e  which 

might  s igna l  an approaching c o a s t l i n e . "  
Vernol B a t t i s t e ,  another NASA research psychologist  who 

formerly worked a s  an a i r  t r a f f i c  con t ro l l e r ,  be l ieves  t h a t  maps 

can be improved by o f fe r ing  r e a l i s t i c :  v i sua l  symbols so t h a t  busy 

p i l o t s  can o r i e n t  themselves quickly without having t o  s top  t o  

convert t r i a n g l e s  i n t o  towers, c i r c l e s  i n t o  o i l  tanks,  o r  one of 

t he  myriad o ther  symbols used on many maps. 

Even b e t t e r ,  map information may soon be t r a n s f e r r e d  i n t o  

computer data  which can appear on a screen i n  f ron t  of t h e  p i l o t .  

The image would change a s  t h e  he l icopter  moved, and t h e  s c a l e  

could be changed, f o r  example, a s  needed. 

- more .- 
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"The p i l o t s  have maps on t h e i r  l aps ,  on the  s e a t s ,  l i t e r a l l y  

a l l  over t he  cockpi t .  I t  would be extremely convenient t o  p u t  
t h a t  on a monitor," B a t t i s t e  s a i d .  

"Bu t  before someone can do t h a t ,  we need t o  know what 

information t h e  p i l o t  needs t o  know. Obviously we c a n ' t  assume 
t h a t  t he  p i l o t  i n  h i s  t h ree  dimensional world i s  going t o  need the  

same information a s  a motoris t ,  o r  a geologis t  looking f o r  l i k e l y  

o i l - r i c h  rock formations," B a t t i s t e  explained. " T h i s  s tudy w i l l  

c o l l e c t  some of t he  data  needed. 
B a t t i s t e  s a i d  computer map makers m u s t  determine whether 

p i l o t s  l i k e  t o  see t h e i r  maps w i t h  north a t  t he  top,  o r  w i t h  t h e  

d i r ec t ion  t h e y ' r e  f l y i n g  a t  t he  top .  Preliminary s tud ie s  ind ica t e  

t h a t  p i l o t s  a r e  about evenly divided on t h i s  question, "so whoever 

designs it w i l l  probably have t o  bui ld  i n  a choice."  

E a r l i e r  NASA he l icopter  workload s tud ie s  have involved the  

Cal i forn ia  Highway Pa t ro l ,  t he  mi l i t a ry ,  and p r i v a t e  r o t o r c r a f t  

opera tors .  T h e  d i f fe rences  and s i m i l a r i t i e s  w i l l  be compared and 
contrasted t o  see i f  a universal  database can be developed f o r  a l l  

he l icopter  opera t ions .  

" T h i s  study i s  p o t e n t i a l l y  usefu l  f o r  L i f e  F l i g h t ,  s ince  
everything we can learn  about a i r c r a f t  s a fe ty  i s  of bene f i t  t o  our 

program and t h e  e n t i r e  aeronaut ical  indus t ry ,"  s a i d  Sue Lockman, 

program manager of Life  F l i g h t .  "We're proud we were se l ec t ed  as 
the  f i r s t  EMS program t o  p a r t i c i p a t e  w i t h  NASA."  

The researchers  include Shively, B a t t i s t e ,  Susanne Delzel l ,  

research psychologist a t  San Jose S t a t e  University;  Torgny R .  

Nilsson, research a s s i s t a n t  a t  NASA; and Lockman. P i l o t s ,  i n  
addi t ion  t o  Greene and Croes, a r e  Bob Penix and Ken Rose. 

The Life  F l igh t  program has flown nearly 2 , 5 0 0  missions s ince  

it was inaugurated i n  May 1 9 8 4 .  The a i r c r a f t ,  cu r ren t ly  a t w i n -  

engine BK 1 1 7 ,  i s  equipped comparably t o  a hosp i t a l  in tens ive  care  

u n i t ,  and each pa t i en t  mission i s  s t a f f e d  by a t  l e a s t  one 

spec ia l ly  t r a i n e d  f l i g h t  nurse and a physician.  

Many f l i g h t s  involve contact w i t h  t he  pa t i en t  a t  t he  s i t e  of 

t he  accident or  in jury ,  followed by t r anspor t  t o  an appropriate  

hosp i t a l .  Other missions involve t ranspor t  of p a t i e n t s  from a 

- more - 
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small community hosp i t a l  t o  a l a r g e r  spec ia l ized  center ,  such a s  

Stanford.  

Photographs of operation w i t h  p i l o t s  and experimenters a r e  

ava i l ab le  from Mike Goodkind, Stanford University Medical Center, 

415/725-5376.  
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NASA SELECTS BENDIX FOR COMPUTER CONTRACT NEGOTIATION 

NASA's Ames Research Center, Mountain View, Calif., has 
selected Bendix Field Engineering Corp., Columbia, Md., for final 
negotiations leading to award of a contract for information and 
communications support services. 

The proposed 5-year contract will be a cost-plus-award-fee 
type with an estimated value of $32.7 million for the basic 2-year 
period, a l-year priced-option period and a final 2-year priced 
opt ion period. 

The contractor will provide personnel, material, equipment 
and other resources necessary to perform the operation, 
maintenance, test, repair and modification of the existing voice 
telephone system, message center, teleconferencing system, radio 
equipment, cable plant, audio/video system, data communications 
system, network control system and personal computer support. 
These services will be used to support numerous programs and 
projects at NASA's Ames Research Center. 
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NASA SELECTS COMPUTER FIRMS FOR CONTRACT NEGOTIATIONS 

N A S A ’ s  Ames Research Center, Mountain V i e w ,  C a l i f . ,  has 

se lec ted  four companies f o r  contract  negot ia t ions f o r  t h e  

acquis i t ion  of general  purpose, i n t e r a c t i v e  computer systems. 

The companies se l ec t ed  a r e  Convex Computer Corp. ,  San Jose, 

C a l i f . ;  D ig i t a l  Equipment Corp., Landover, Md.; S i l i con  Graphics, 

Inc., Mountain View; and Sun Microsystems Federal, Inc . ,  Mountain 

V i e w .  

T h i s  a cqu i s i t i on  w i l l  i n i t i a t e  new firm-fixed-priced 

requirements-type cont rac ts  f o r  work t o  be performed a t  Ames 

Research Center. A t  l e a s t  four cont rac ts  w i l l  be awarded. The 

period of performance w i l l  cons is t  of a 3-year base period w i t h  

two 2-year pr iced opt ions.  The estimated t o t a l  cost  of t h e  

multiple awards over t he  7-year period w i l l  be $ 9 7  mi l l ion .  

The general  purpose i n t e r a c t i v e  computers being acquired 

include s ingle-  and multi-user systems. The companies se l ec t ed  

w i l l  provide t h e  necessary hardware, software, maintenance, 

support and t r a i n i n g  t o  f u l f i l l  researcher requirements. 

- # # # -  
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BALLHAUS TO RESIGN AS DIRECTOR OF NASA's AMES RESEARCH CENTER 

Dr. William F. Ballhaus, Jr. has resigned as Director of 
NASA's Ames Research Center effective July 15. 

Ballhaus served as  Director of the Center from January 1984 
through January 1988, and from February 1989 until the present. 
As Director he was responsible for all research and development 
programs and the overall management of the Ames Research Center at 
Moffett Field, Calif., and the Ames-Dryden Flight Research 
Facility at Edwards Air Force Base, Calif. Ames and Ames-Dryden, 
which have more than 5,000 employees, conduct research and 
development programs in the fields of aeronautics, life science, 
space science, space technology, and flight research. 

Ballhaus also served as Acting Associate Administrator for 
the Office of Aeronautics and Space Technology at NASA 
Headquarters, Washington, D.C., from February 1988 through March 
1989. In this temporary position, he was responsible for 
direction of NASA's aeronautics and space technology programs, as 
well as for the institutional management of NASA's Ames, Langley 
and Lewis Research Centers. 

- more - 
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Citing inadequate compensation for senior federal executives 
and vague new post-government employment regulations as factors in 
his decision, Ballhaus expressed regret at leaving federal 
service. "It has been a privilege to have worked for NASA for the 
last 18 years. I will miss the Agency and the many outstanding 
people with whom I have shared so many wonderful experiences," he 
said. "It is a terrific organization and will be an exciting 
place to be under Dick Truly's leadership. However, my family 
situation is such that public service in the current environment 
is no longer a viable option for me." 

Ballhaus began his NASA career in 1971 at NASA-Ames in the 
Computational Fluid Dynamics Branch. In 1979, he became Chief of 
the Applied Computational Aerodynamics Branch. He served as 
Director of Astronautics for the Center from 1980 through 1984. 

Throughout his career, Ballhaus has received many 
distinguished awards. Among them are: the Presidential Rank of 
Distinguished Executive, the Presidential Rank of Meritorious 
Executive, the Senior Executive Association's Distinguished 
Executive Service Award, and the American Institute of Aeronautics 
and Astronautics' (AIAA) Lawrence Sperry Award for his pioneering 
work in numerical methods and computer codes for predicting 
transonic flow fields about aerodynamic configurations. 

Ballhaus recently completed a one-year term as President of 
the AIAA. He is a Fellow of the AIAA and of the Royal 
Aeronautical Society and has been elected to the National Academy 
of Engineering and the International Academy of Astronautics. He 
serves on advisory boards for a number of academic and research 
institutions. 

An honors graduate of the University of California at 
Berkeley, Ballhaus received his B.S. in mechanical engineering in 
1967, M.S. in mechanical engineering in 1968, and Ph.D. in 
engineering in 1971. He served in the U.S. Army Reserve from 1968 
to 1976, achieving the rank of Captain. 

A Los Angeles native, Ballhaus is married to the former Jane 
Kerber. They have four children. 
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HARDING NAMED C H I E F ,  P U B L I C  

INFORMATION O F F I C E  AT AMES 

Wendell " D e l "  Harding, Jr .  has  been named c h i e f ,  P u b l i c  

Informat ion  O f f i c e  a t  NASA's Ames Research Cen te r ,  Mountain V i e w ,  

C a l i f .  Harding i s  t r a n s f e r r i n g  t o  Ames from t h e  U . S .  Department 

of t h e  I n t e r i o r  Bureau of Land Management (BLM),  B i l l i n g s ,  Mont., 

where he w a s  c h i e f  of P u b l i c  A f f a i r s  s t a f f .  H e  d i r e c t e d  and 

c o o r d i n a t e d  t h e  BLM's  p u b l i c  a f f a i r s  and p u b l i c  involvement 

program i n  1 6  f i e l d  o f f i c e s  i n  t h r e e  s t a t e s .  

I n  h i s  new p o s t ,  he i s  r e s p o n s i b l e  f o r  NASA p u b l i c  

i n fo rma t ion  f o r  Ames and t h e  11 w e s t e r n  s ta tes ,  and p u b l i c  a f f a i r s  

suppor t  f o r  s h u t t l e  m i s s i o n s .  

Harding r e c e i v e d  h i s  B a c h e l o r ' s  deg ree  i n  j o u r n a l i s m  from t h e  

U n i v e r s i t y  of  Nebraska and has  r e c e i v e d  numerous w r i t i n g  and 

p u b l i c a t i o n  awards and honors .  H e  was born i n  1 9 3 2  i n  Lincoln ,  

Neb. H e  and h i s  w i f e ,  S h i r l e y ,  w i l l  r e s i d e  i n  Sunnyvale,  C a l i f .  

They have two d a u g h t e r s  and two g randdaugh te r s .  

1 
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AMES RESEARCH CENTER RECEIVES DESIGN AWARD 

NASA Ames Research Center has received the 1989 Human 
Environment Award presented by the American Society of Interior 
Design (ASID). Ames was honored by the ASID for its habitability 
research supporting human productivity and well-being in the 
isolated and confined environment of the international Space Station 
Freedom. 

Dr. Yvonne Clearwater, the Habitability Research and 
Development Program leader, accepted the citation on behalf of Ames 
and the Habitability Research Team on July 22 at the ASID Award 
Ceremony in Oakland. The research team was comprised of more than 
40 researchers from NASA, academia and industry. 

The award is among the most prestigious awards presented 
annually by the ASID. The ASID is the largest organization of 
professional interior designers in the world. Ames' contributions 
to advancing knowledge of the built environment were cited for 
improving the quality of interior design and increasing the 
protection, assistance and awareness of the consumer. 

Ames' Space Habitability Research and Development Program began 
in 1984 with the primary goal of maximizing the perceived quality of 
life, or habitability, in advanced spacecraft and space facilities 
where crewmembers' productivity and psychological health are 
challenged by the rigorous environmental and social conditions of 
long-term space missions. 

The habitability team's innovative design research program has 
produced guidelines for functional interior design in the small 
group ecology of space habitats, an economical computer model 

- more - 
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for pre-mission analyses of Space S ta t ion  Freedom's opera t iona l  
environments and an award w i n n i n g  microgravity body r e s t r a i n t  system. 

Spa t i a l  d i so r i en ta t ion  i n  near weightlessness impacts a s t ronau t s '  
physical  and psychological hea l th .  Hab i t ab i l i t y  research has documented 

the successful  use of color  br ightness  a s  a body o r i en t ing  cue i n  
microgravity. Because humans have adapted t o  Ea r th ' s  environment of a 
l i g h t e r  s k y  perceived a s  Itup" o r  headward, a c e i l i n g  w i t h  a t  l e a s t  two 
percent l i g h t e r  surface w i l l  provide s p a t i a l  cueing f o r  t h e  body and 

reduce d i s o r i e n t a t i o n .  
Another Ames h a b i t a b i l i t y  s t u d y  documented s t r e s s  reduction and 

enhanced morale using photographic mater ia l s  i n  place of windows. 
Occupants performing demanding t a sks  i n  confined technica l  s e t t i n g s  

benefi t  by "looking ou t s ide , "  even i f  t he  "view" i s  a p i c t u r e .  The 
apparent depth of f i e l d  i n  a landscape pa in t ing  o r  photograph i s  a 
c r i t i c a l  f a c t o r  i n  c r ea t ing  a calming e f f e c t  on viewers. Extensions of 
t h i s  s t u d y  a r e  underway w i t h  s c i e n t i s t s  and support personnel confined 
during t h e  Antarc t ic  winter and pre-surgical  p a t i e n t s  i n  a l a rge  

hosp i t a l  s e t t i n g .  
Antarct ic  research s t a t i o n s  serve a s  t h e  c loses t  analog t o  surface 

operations phases of planetary explorat ion.  Antarct ic  winter-over crews 
and as t ronauts  on advanced space explorat ion missions experience high 
leve ls  of r i s k  and non-rescuabili ty;  physical  confinement i n  small 
habi table  volumes; s o c i a l  i so l a t ion ;  physical ,  emotional and mater ia l  
deprivation; and a l t e r a t i o n  of c i rcadian rhythms due t o  unfamiliar 
dayl ight ing c u e s .  Additional Ames research involves inves t iga t ions  i n  

underwater h a b i t a t s  i n  t he  U . S .  Virgin I s lands .  
Ames' h a b i t a b i l i t y  research represents  N A S A ' s  commitment t o  

ensuring the  surv iva l ,  sa fe ty ,  and well-being of t he  most v i t a l  
component of advanced space missions: human beings.  "We consider it 

o u r  r e spons ib i l i t y  t o  not only promote the  product ivi ty  of people housed 
i n  space, b u t  t o  assure  t h a t  once the re ,  t h e y  w i l l  t h r i v e ,  not merely 
survive.  I t  i s  tremendously exc i t i ng  t o  r e a l i z e  t h a t  b y  def ining and 
meeting human needs i n  space environments, we're helping t o  c r e a t e  more 

supportive places  f o r  l i v i n g  and working on Earth,"  ? ? i d  ClO3rwater. 
T h i s  research i s  being conducted i n  t h e  Crew Researcn ( r i d  Space 

Human Factors Branch, Aerospace Human Factors Research Division a t  Ames 
Research Center i n  Mountain View, C a l i f .  
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MOUNTAIN VIEW, Calif. -- An aerospace engineer at NASA's Ames 

Research Center will be honored Sept. 28 for inventing a deicing 

system for aircraft and ships. 

Leonard A. Haslim, program manager in the civil technology 

office, will receive a Research & Development (R&D) 100 Award at a 

ceremony in Chicago. Sponsor of the award is Research & 

Development magazine, a division of Reed publishing, Des Plaines, 

Ill. In the competitive selection process, over 1000 inventions 

were submitted but only 100 were chosen. 

R&D magazine has sponsored award programs for 27 years. More 

than 500 companies and government research laboratories, domestic 

and foreign, submitted over 1,200 inventions for consideration. 

Haslim and 100 other inventors will have their inventions 

exhibited for one month at the Research and Development 100 Show 

in Chicago, until Oct. 29. 

'1 ' 
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PAGE - 2 - D E I C I N G  AWARD G I V E N  

A i r c r a f t  i c i n g  i s  v e r y  dangerous and common occurrence f o r  

planes and he l i cop te r s .  According t o  National Transportation 

Safety Board s t a t i s t i c s ,  i c e  caused 3 4 4  a i r c r a f t  mishaps between 

1 9 7 7  and 1 9 8 7 ,  including 1 2 4  f a t a l  accidents  i n  which 4 4 3  people 

d ied .  

Haslim's invention i s  the  most e f f e c t i v e  and l e a s t  power 

consumptive de ic ing/an t i - ic ing  system on the  market today. 

The system operates l i k e  two p l a s t i c  coated magnets t h a t  push  

away from each other  when they receive an e l e c t r i c a l  charge.  

Using a l a r g e r  version of a power supply t y p i c a l l y  used t o  operate  

a camera photo f l a sh ,  t he  system's s tored  e l e c t r i c a l  energy 

produces a mechanical pulse t h a t  can reduce i c e  t h a t  has grown 

from f r o s t  t o  one-inch th ick  i ce  i n t o  powder. 

Haslim's invention, t h e  Electro-Expulsive Separation System 

( E E D S ) ,  i s  l ightweight and f i t s  e a s i l y  onto almost any p a r t  of an 

a i r c r a f t  o r  nau t i ca l  vessel  t h a t  accumulates unwanted i c e .  I t  i s  

t h i n  enough (1/50 inch) n o t  t o  impede a i r  f l o w .  

The EEDS w i l l  enhance a i r c r a f t  s a fe ty  and opera t iona l  

capab i l i t y ,  s ince many planes and he l icopters  cannot s a fe ly  f l y  i n  

severe i c ing  condi t ions.  The EEDS w i l l  a l s o  be used on naval and 

commercial ships  which r u n  the  r i s k  of capsizing from heavy i c e  

loads.  Other appl ica t ions  include bridge surfaces ,  communication 

towers and power l i n e s .  

Haslim served a s  a j e t  f i g h t e r  p i l o t  f o r  t he  Navy during the  

Korean War, where he cu l t i va t ed  a keen i n t e r e s t  i n  av ia t ion  

s a f e t y .  He has contr ibuted t o  many important f i e l d s  s ince  e a r n i n g  

severa l  advanced degrees.  For example, he has invented a l i g h t  

- more' - 



PAGE - 3 - D E I C I N G  AWARD GIVEN 

weight non-flammable cushioning f o r  a i r c r a f t  s ea t  t o  reduce t h e  

p o t e n t i a l  hazard of t o x i c  smoke. He a l s o  invented a compact 

he l icopter  rescue boom, which could enhance t h e  rescue of 

swimmers, climbers and f i r e  victims i n  high-r ise  bui ld ings .  The 

government and a n  a i r c r a f t  corporation have joined t o  develop t h i s  

idea .  H a s l i m  w a s  named t h e  1988 NASA Inventor of t h e  Year f o r  h i s  

invention of t h e  EEDS. 

NOTE TO EDITORS AND NEWS DIRECTORS: H a s l i m  w i l l  demonstrate h i s  

i n v e n t i o n  Thursday, S e p t .  2 1 ,  a t  N A S A ' s  Ames Research C e n t e r ,  

Moffett F ie ld ,  C a l i f . ,  from 1 O : O O  t o  1 1 : O O  a . m .  

Media representa t ives  can  a t tend  t h i s  event by contact ing t h e  

Public Information Office a t  4 1 5  694-5091  by Sept.  20 and 

ind ica t ing  who w i l l  a t t end .  

89-65 
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S e p t .  20 ,  1989  

D i a n e  S t a n l e y  415/694-5091, 415/326-0774 

NOTE TO EDITORS AND NEWS DIRECTORS: A p r e - l a u n c h  news 

c o n f e r e n c e  o n  t h e  J u p i t e r  m i s s i o n  o f  t h e  Gal i leo P r o b e  S p a c e c r a f t  

w i l l  be h e l d  a t  NASA's Ames Research C e n t e r  a t  1 0  a . m . ,  T h u r s d a y ,  

Sep t .  2 8 .  

The Ga l i l eo  P r o b e  w i l l  be l a u n c h e d  b y  t h e  Space S h u t t l e  

A t l a n t i s  n o  e a r l i e r  t h a n  O c t .  1 2 .  I t  w i l l  be ca r r i ed  t o  J u p i t e r  

aboard t h e  Ga l i l eo  O r b i t e r .  I t  w i l l  make  h i s t o r y ' s  f i r s t  e n t r y  

i n t o  t h e  atmosphere o f  a n  o u t e r  p l a n e t  i n  1 9 9 5 .  

Gal i leo  P r o b e  i s  a Bay A r e a  p ro j ec t ,  w i t h  P r o b e  spacecraf t  

a n d  management a n d  s c i e n c e - r e t u r n  located a t  Ames. P r o j e c t  

o f f i c i a l s  a n d  s c i e n t i s t s  w i l l  o u t l i n e  t h e  Probe m i s s i o n  spacecraf t  

s t a t u s  a n d  e x p e c t e d  s c i e n c e  r e s u l t s .  

The P r o b e  w i l l  f l y  down 400  m i l e s  i n t o  J u p i t e r ' s  a t m o s p h e r e .  

I t  w i l l  make t h e  f i r s t  d i rec t  atmosphere m e a s u r e m e n t s ,  look f o r  

l i g h t n i n g ,  dense water clouds,  and c lues  t o  J u p i t e r ' s  h u r r i c a n e  

w i n d s .  I t  w i l l  t e l l  u s  much more a b o u t  t h e  o u t e r  g a s - g i a n t  

p l a n e t s ,  o r i g i n  of t h e  s o l a r  s y s t e m  -- and ,  f r o m  t h e  

h y d r o g e n / h e l i u m  r a t i o ,  o r i g i n  of t h e  u n i v e r s e .  

' T  
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GALILEO NOTE TO EDITORS PAGE - 2 - 

With t h e  hardest  e n t r y  i n  t h e  so l a r  sys tem,  t h e  Probe f l i e s  

i n  a t  115 mph, w i t h  forces  of 350 g, and temperatures of 2 8 , 0 0 0  

degrees Fahrenheit .  

The Probe Pro jec t  i s  managed by NASA-Ames. The Probe w a s  

b u i l t  by Hughes Ai rc ra f t ,  E l  Segundo, Ca l i f .  The o v e r a l l  Gal i leo 

Mission i s  managed by N A S A ' s  J e t  Propulsion Laboratory, Pasadena, 

C a l i f .  

N e w s  repor te rs  planning t o  a t tend  should come t o  t h e  Ames 

Pass and I D  Office and w i l l  be d i r ec t ed  from the re .  P r i n t  and 

s t i l l  photo mater ia l  w i l l  be ava i lab le  and, f o r  TV, two c l i p s  w i t h  

new m i s s i o n  an ima t ion  and other  scenes.  N e w s  organizat ions can 

downlink t h e  b r i e f ing  from NASA Select t e l e v i s i o n :  Satcom F 2 R ,  

t ransponder 13, 7 2  degrees West longitude. 

- # # # -  
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NASA's Ames Research Center, Mountain View, Calif., has selected 
Boeing Aerospace Operations, Inc., Cocoa Beach, Fla., for final 
negotiations leading to award of a 5-year contract valued at 
approximately $43 million including all options. 

Boeing will provide support services at Mountain View and Ames- 

Dryden Flight Research Facility, Edwards, Calif., in the following 
areas: reliability and quality assurance, system safety 
engineering, test engineering, configuration management, and 
institutional safety, health and environmental services. 

It is anticipated that the final negotiations will lead to a 
cost-plus-award-fee contract and be completed in 30 days. 

7 
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MOUNTAIN VIEW, C a l i f .  -- I n s t r u m e n t s  o n  t h e  G a l i l e o  probe a re  

p e r f o r m i n g  as programmed, NASA r e p o r t e d  F r i d a y .  The probe i s  on 

board t h e  Ga l i l eo  o r b i t e r  s p a c e c r a f t  which  w a s  l a u n c h e d  f r o m  t h e  

space s h u t t l e  A t l a n t i s  O c t .  1 8 .  

The s p a c e c r a f t  i s  now two m i l l i o n  m i l e s  f rom E a r t h  on  i t s  way 

t o  J u p i t e r .  I n  J u l y  1 9 9 5 ,  t h e  p r o b e  w i l l  detach from t h e  

spacecraf t  a n d  w i l l  make  h i s t o r y ' s  f i r s t  e n t r y  i n t o  t h e  a t m o s p h e r e  

of a n  o u t e r  p l a n e t .  

" W e  f e e l  s o m e  r e l i e f , "  s a i d  Benny Ch in ,  p r o b e  p r o j e c t  manager  

a t  NASA's A m e s  R e s e a r c h  C e n t e r ,  f o l l o w i n g  a n a l y s i s  of t h e  f i r s t  

p r o b e  i n s t r u m e n t  t e s t s  s i n c e  l a u n c h .  "All s e v e n  probe i n s t r u m e n t s  

operated n o r m a l l y . "  The probe h a d  b e e n  do rman t  s i n c e  l a u n c h  u n t i l  

c o n t r o l l e r s  completed F r i d a y ' s  s t a t u s  c h e c k .  

- MORE - 



Gali leo Probe Instrument Tests  -- Page 2 . 

The instruments were t u r n e d  off  following t h e  t e s t  and w i l l  

not be checked again u n t i l  November 1 9 9 0 .  

When launched i n t o  J u p i t e r ' s  atmosphere, t he  probe w i l l  make 

the  f i r s t  d i r e c t  measurements of t he  giant  p l a n e t ' s  winds, 

rad ia t ion  b e l t s ,  l igh tn ing  f lashes ,  b r i l l i a n t  cloud layers  and 

atmosphere. The data  w i l l  be sen t  back t o  Earth via  a spec ia l  

re lay  rad io  on  board the  Galileo spacecraf t ,  which w i l l  o r b i t  

Jup i t e r  1 2 0 , 0 0 0  miles above Jup i t e r  a s  t he  probe descends. 

The t e s t s  of t h e  probe instruments were conducted by 

NASA-Ames managers a t  N A S A ' s  J e t  Propulsion Laboratory. J P L  

manages t h e  ove ra l l  Gal i leo mission, and Ames manages t h e  probe 

pro jec t  . 
During i t s  2.5-bil l ion-mile,  six-year t r i p  t o  Jup i t e r ,  t he  

spacecraf t  -- considered the  most sophis t ica ted  ever launched -- 

w i l l  swing by Venus  once and Earth twice,  gaining speed each t ime.  

After t h e  second Earth bypass i n  December 1 9 9 2 ,  Gal i leo w i l l  be 

t r ave l ing  8 7 , 2 0 0  miles an hour, heading fo r  J u p i t e r .  

# # #  
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WASHINGTON, D . C .  -- NASA Admin i s t r a to r  Richard  H .  T ru ly  today  

named D r .  D a l e  L .  Compton as d i r e c t o r  of NASA's A m e s  Research 

Center ,  Mof fe t t  F i e l d ,  C a l i f .  Compton's appointment becomes 

e f f e c t i v e  on Dec. 2 0 ,  t h e  50th  a n n i v e r s a r y  of t h e  c e n t e r ' s  

g roundbreaking .  

Compton, who succeeds  D r .  W i l l i a m  F .  Ba l lhaus  J r . ,  has  been 

a c t i n g  d i r e c t o r  s i n c e  B a l l h a u s '  r e s i g n a t i o n  on J u l y  15 .  

Compton, 54, p r e v i o u s l y  served as a c t i n g  c e n t e r  d i r e c t o r  from 

February  1988 t o  January  1989. H e  s e rved  as deputy  d i r e c t o r  of  

A m e s  w i t h  l i n e  management r e s p o n s i b i l i t y  f o r  t h e  c e n t e r ' s  

f a c i l i t i e s ,  pe r sonne l  and programs from 1985 t o  1988 and from 

January  th rough  J u l y  15, 1989. 

-- 'more - 
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As director, Compton will be responsible for all research and 

development programs and the overall management of the Ames 

Research Center at Moffett Field and the Ames-Dryden Flight 

Research Facility at Edwards Air Force Base, Calif. Ames-Moffett 

and Ames-Dryden, which have more than 5,000 employees, conduct 

research and development programs in the fields of aeronautics, 

life science, space science, space technology and flight research. 

Compton's professional career has been spent with NASA-Ames, 

where he served as a research scientist for 15 years and published 

over 25 papers on aerodynamic and aerothermodynamic subjects. He 

also has held the following positions at Ames: deputy director of 

astronautics, chief of the space science division, manager of the 

infrared astronomical satellite (IRAS) telescope project office, 

and director of engineering and computer systems. 

Compton was educated at Stanford University where he received 

a B.S. degree in 1957, an M.S. in 1958 and a doctorate in 

aeronautical engineering in 1969. He was a Sloan Fellow at the 

Massachusetts Institute of Technology from 1974 to 1975 and 

attended the Harvard Advanced Management Program in 1986. He has 

received the NASA Outstanding Leadership Medal and is a Fellow of 

the American Institute of Aeronautics and Astronautics. In 

September, Compton was awarded the rank of "distinguished 

executive" by President Bush for his leadership and professional 

achievement. 

Compton and his wife, Marilyn, have two children. They 

reside in Cupertino, Calif. 

-#  # # -  
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PIONEER DATA PROVIDE 

NEW CELESTIAL CONSTANTS 

MOUNTAIN VIEW, C a l i f .  -- Using e x t e n s i v e  l i g h t  measurements 

made by t h e  P ionee r  1 0  and 11 s p a c e c r a f t ,  a NASA s c i e n t i s t  h a s  

produced "ce l e s t i a l  c o n s t a n t s "  t h a t  w i l l  be h i g h l y  u s e f u l  t o  

as t ronomers  and p h y s i c i s t s .  The new c o n s t a n t s  a r e  t h e  f i r s t  

' 'pure" measurements o f  t h e  v a r i o u s  k inds  of background l i g h t  i n  

o u r  s o l a r  system, ga laxy  and u n i v e r s e .  

Work conducted by D r .  G a r y  T o l l e r  of  Goddard Space F l i g h t  

Cen te r ,  Greenbe l t ,  M d .  , and General  Sc iences  Corp . ,  Laure l ,  Md. , 

i n d i c a t e s  t h a t  background l i g h t  from beyond t h e  s o l a r  system i s  

made up o f :  around 8 2  p e r c e n t  l i g h t  from f a i n t  s t a r s ,  1 7  p e r c e n t  

g a l a c t i c  l i g h t  d i f f u s e d  by d u s t ,  

from beyond t h e  g a l a x y .  

and less  t h a n  0 . 6  p e r c e n t  l i g h t  

T '  



P i o n e e r s  Measure I n t e r s t e l l a r  Light  -- Page 2 

T o l l e r  has  used h i s  l i g h t  d a t a  a s  ano the r  way t o  c a l c u l a t e  

t o t a l  amounts of  v i s i b l e  ma t t e r  i n  t h e  u n i v e r s e .  These 

c a l c u l a t i o n s  conf i rm o t h e r  e s t i m a t e s  t h a t  90  p e r c e n t  of m a t t e r  i n  

t h e  u n i v e r s e  i s  "missing" o r  unseen dark  m a t t e r .  

S ince  much of our  knowledge of t h e  u n i v e r s e  comes from 

v i s i b l e  l i g h t ,  t h e  d a t a  w i l l  p rovide  a benchmark i n  many f i e l d s  of 

astronomy and p h y s i c s .  The Pioneer  1 0  and 11 pho to -po la r ime te r  

measurements have provided  t h e  f i r s t  o b s e r v a t i o n s  of incoming 

l i g h t  wi thout  i n t e r f e r e n c e  of s o l a r  system l i g h t .  The P ionee r s  

a r e  managed by NASA's Ames Research C e n t e r ,  Mountain View, C a l i f .  

The new work, combined w i t h  o t h e r  measurements, a l s o  p rov ides  

a c l u e  t o  chemical  composi t ion of  s o l a r ,  g a l a c t i c  and cosmic d u s t .  

I t  g i v e s  an a c c u r a t e  measure of t h e  S u n ' s  p o s i t i o n  above t h e  p l ane  

of t h e  ga laxy  (about  1 2  p a r s e c s ) .  I t  d e s c r i b e s  how cosmic d u s t  

s c a t t e r s  l i g h t .  For t h e  e n t i r e  c e l e s t i a l  sphe re ,  60 p e r c e n t  of 

l i g h t  i s  s c a t t e r e d  by d u s t ,  not  absorbed  -- predominant ly  i n  t h e  

same d i r e c t i o n  it was t r a v e l i n g .  

T o l l e r  and o t h e r s  used a v a r i e t y  of o b s e r v a t i o n s  from Ear th  

f o r  t h e  a n a l y s e s  combining d a t a  on t h e  q u a n t i t i e s  of s t a r s  and 

t y p e s  of s t a r s  w i t h  computer models of l i g h t  s c a t t e r i n g  i n  t h e  

ga laxy ,  amounts of d u s t  and gas  and s i z e  of p a r t i c l e s .  Then he 

compared t h e s e  models t o  measurements made by t h e  P ionee r s  a s  t h e  

two s p a c e c r a f t  moved out  of t h e  s o l a r  system. 

The new d a t a  w i l l  h e l p  i n v e s t i g a t o r s  s tudy  d i f f u s e  c e l e s t i a l  

l i g h t  sou rces  such a s  zod iaca l  l i g h t ,  which  reaches  Ea r th  a f t e r  

be ing  r e f l e c t e d  by nearby d u s t .  For an as t ronomer  on Ea r th ,  

- more - 
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looking i n  a random d i r e c t i o n  i n  space,  4 0  percent  of incoming 

l i g h t  i s  zodiaca l  l i g h t .  

Once t h e  Pioneers  w e r e  beyond 300 mi l l i on  mi les ,  t h e  zodiaca l  

l i g h t  diminished t o  a n e g l i g i b l e  l e v e l ,  and s c i e n t i s t s  w e r e  a b l e  

t o  make t h e  f i r s t  pure measurements of background l i g h t  from 

beyond t h e  s o l a r  system i n  t h e  m i d - 1 9 7 0 s .  Since t h a t  t i m e ,  over 

t h e  long f l i g h t  pa ths  of t h e  Pioneers ,  it has been p o s s i b l e  t o  

make very exact  measurements of t h i s  "outs ide"  l i g h t .  

Background l i g h t  from beyond t h e  s o l a r  system breaks down 

i n t o  i n t e g r a t e d  s t a r l i g h t  from s t a r s  t o o  f a i n t  t o  be seen by t h e  

eye,  d i f f u s e d  g a l a c t i c  l i g h t  r e f l e c t e d  by dus t  p a r t i c l e s  i n  t h e  

galaxy and l i g h t  coming f r o m  ou t s ide  t h e  galaxy.  

T o l l e r  repor ted  h i s  work a t  t h e  i n t e r n a t i o n a l  conference on 

g a l a c t i c  and e x t r a g a l a c t i c  background r a d i a t i o n  i n  Germany e a r l i e r  

t h i s  yea r .  

T o l l e r  i s  cont inuing t o  r e f i n e  and apply t h e  d a t a .  D r .  J e r r y  

Weinberg of t h e  I n s t i t u t e  f o r  Space S c i e n c e  and Technology, 

Ga inesv i l l e ,  F l a . ,  and D r .  Ana Nash, U.S. Naval Research 

Laboratory,  Washington, D . C . ,  a l s o  have worked on t h e  a n a l y s i s .  

Both Pioneers  1 0  and 11 a r e  s t i l l  r e tu rn ing  d a t a .  Pioneer 1 0  

has l e f t  t h e  s o l a r  system and i s  4 . 4  b i l l i o n  miles  from t h e  Sun. 

Pioneer 11 has almost reached t h e  o r b i t  of Neptune. Both 

spacec ra f t  were b u i l t  by TRW I n c . ,  Redondo Beach, C a l i f .  

# # #  



National Aeronautics and 
Space Administration 

Washington, D.C. 20546 
AC 202-453-8400 

Mary Sandy 
Headquarters, Washington, D.C. 
(Phone: 202/453-2754) 

For Release: 
December 11, 1989 
1 p.m. EST 

Del Harding 
Ames Research Center, Mountain View, Calif. 
(Phone: 415/694-5091) 

AMES R E S W C H  CENTER 

today named Dale L. 
Center, Moffett 

Field, Calif. Compton's appointment becomes effective on 
December 20, the 50th anniversary of the center's groundbreaking. 

Acting Director since Ballhaus' resignation on July 15. 

from February 1988 to January 1989. 
of Ames with line management responsibility for the center's 
facilities, personnel and programs from 1985 to 1988 and from 
January through July 15, 1989. 

Compton, who succeeds Dr. William F. Ballhaus, has been 

Compton previously served as Acting Director for the Center 
He served as Deputy Director 

As Director, Compton will be responsible for all research and 
development programs and the overall management of the Ames 
Research Center at Moffett Field and the Ames-Dryden Flight 
Research Facility at Edwards Air Force Base, Calif. Ames-Moffett 
and Ames-Dryden, which have more than 5,000 employees, conduct 
research and development programs in the fields of aeronautics, 
life science, space science, space technology and flight 
research. 

Compton's professional career has been spent with NASA Ames 

He also has served as Deputy Director, Astronautics; 

where he served as a research scientist fo r  15 years and 
published over 25 papers on aerodynamic and aerothermodynamic 
subjects. 
Chief, Space Science Division; Manager, IRAS Telescope Project 
office; and Director, Engineering and Computer Systems at the 
Center. 

-more- 
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Cornpton was educated at Stanford University where he received 
a B.S. degree in 1957, an M.S. in 1958 and a Ph.D. in 
aeronautical engineering in 1969. He was a Sloan Fellow at the 
Massachusetts Institute of Technology from 1974 to 1975 and 
attended the Harvard Advanced Management Program in 1986. He has 
received the NASA Outstanding Leadership Medal and is a Fellow of 
the American Institute of Aeronautics and Astronautics. 

Cornpton and his wife, Marilyn, have two children. They 
reside in Cupertino, Calif. 

-end- 
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J a n .  5 ,  1990 

MOUNTAIN VIEW, C a l i f .  -- An Ames R e s e a r c h  C e n t e r  s c i e n t i s t ,  

A l v i n  S e i f f ,  h a s  b e e n  selected t o  receive t h e  American I n s t i t u t e  

of A e r o n a u t i c s  a n d  A s t r o n a u t i c s  ( A I A A )  Von Karman L e c t u r e s h i p  
A w a r d  i n  A s t r o n a u t i c s .  The l e c t u r e s h i p  i s  o n e  of t h e  AIAA's t o p  

awards. 

P a s t  r e c i p i e n t s  i n c l u d e  t w o  NASA C e n t e r  d i r ec to r s ,  h e a d s  of 

several  major a e r o s p a c e  companies  a n d  o t h e r  i n d u s t r y  n o t a b l e s .  

S e i f f  i s  t h e  f i r s t  r e c i p i e n t  f rom Ames. 

T h e  l e c t u r e s h i p  h o n o r s  S e i f f  f o r  " e a r l y  l e a d e r s h i p  i n  basic  
h y p e r s o n i c  r e s e a r c h .  . . t h e  c o n c e p t  of p l a n e t a r y  probes a n d  f o r  

a p p l i c a t i o n  of t h i s  r e s e a r c h  t o  t h e  atmospheres of Mars, Venus a n d  

J u p i t e r  on  t h e  V i k i n g ,  P ioneer -Venus  a n d  Ga l i l eo  M i s s i o n s . "  S e i f f  

w i l l  receive t h e  award a n d  p r e s e n t  t h e  l e c t u r e  a t  t h e  A I M  2 8 t h  

Aerospace S c i e n c e  Mee t ing  i n  Reno, Nev.,  J a n u a r y  9-10, H e  w i l l  

repeat t h e  l e c t u r e  b e f o r e  s e c t i o n s  o f  t h e  A I A A  i n  v a r i o u s  p a r t s  o f  

t h e  c o u n t r y .  
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The lecture covers the 25-year history of planetary 
atmosphere probe studies of Mars (Viking) and Venus (Pioneer), 
plus plans for Jupiter (Galileo) . 

Seiff is currently senior research scientist and principal 
investigator for the Galileo probe atmosphere structure 
experiment, a key part of the Galileo mission to Jupiter. Galileo 
was launched in October 1989. He also is working with a group 
ofAmes space scientists to design an atmosphere structure 
experiment for Titan, largest moon of Saturn. 

Seiff's career began as a researcher on the Manhattan 
Project, and teacher of physics at the University of Tennessee. 
He joined NASA's predecessor agency, the National Advisory 
Committee on Aeronautics in 1948. In 1950, he was appointed chief 
of the Ames Supersonic Free Flight Wind Tunnel Branch, which made 
studies of hypersonic flight at velocities up to escape speed. 
Named in 1963 to head Ames Vehicle Environment Division, he 
directed basic research on hypersonic flow, planetary entry 
physics, materials in space and structural dynamics. 

He was heavily involved in solving problems of hypervelocity 
reentry vehicles. In 1959, he led an effort at Ames to explore 
the problems of manned flight to the moon, before the Mercury and 
Apollo missions. Since 1962, Seiff has concentrated on NASA's 
atmospheric probes to Mars, Venus and Jupiter. 

In 1970, a group under Seiff's leadership demonstrated the 
techniques later used to measure the atmospheres of Mars and Venus 
with a probe vehicle in the Earth's atmosphere. In 1979 Seiff was 
selected to be principal investigator of the Galileo Probe 
atmosphere structure experiment, after earlier atmosphere 
measurements at Mars and Venus with the Viking landers and 
Pioneer-Venus probes. Seiff has published more than 80 scientific 
papers and has received numerous awards and honors. 

# # #  
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J a n .  1 0 ,  1 9 9 0  

MOUNTAIN VIEW, C a l i f .  -- You s a y  y o u r  b r a i n  feels  j u s t  a 

l i t t l e  f u z z y  e a r l y  i n  t h e  morning ,  a n d  you c a n ' t  s e e m  t o  get 

moving w i t h o u t  a j u m p - s t a r t  of c a f f e i n e ?  

I t  may be t h a t  y o u r  f u z z y  b r a i n  a n d  a f u z z y  p i n k  f u n g u s  h a v e  

more i n  common t h a n  you t h i n k .  S c i e n t i s t s  work ing  w i t h  NASA's 

Ames R e s e a r c h  C e n t e r  hope t o  d e t e r m i n e  w h e t h e r  t h e  i n t e r n a l  

b i o l o g i c a l  c l o c k s  of l i v i n g  o r g a n i s m s  are a f f e c t e d  b y  t h e  

w e i g h t l e s s n e s s  of s p a c e .  These are t h e  same c l o c k s  which  make 

some of u s  wake a t  s u n r i s e  a n d  c a u s e  o t h e r s  t o  s a c k  o u t  u n t i l  

noon .  

I n  a n  e x p e r i m e n t  f l y i n g  on board t h e  s p a c e  s h u t t l e  Columbia,  

which  w a s  l a u n c h e d  t h i s  week ,  p h y s i o l o g i s t s  a re  s t u d y i n g  t h e  

g r o w t h  ra tes  a n d  p a t t e r n s  of t h e  f u n g u s  Neurospora  crassa t o  

d e t e r m i n e  w h e t h e r  t h e s e  i n t e r n a l  c l o c k s ,  which  are  common t o  

n e a r l y  a l l  p l a n t s  a n d  a n i m a l s ,  f u n c t i o n  n o r m a l l y  i n  t h e  a b s e n c e  of 

- more - 
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Circadian R h y t h m s  -- Page 2 

a l l  known geophysical and environmental time cues.  A previous 

f l i g h t  experiment i n  1 9 8 3  showed t h a t  these rhythms can p e r s i s t  i n  

t he  microgravity of space, although d is rupt ions  of growth r a t e s  

and rhythmic q u a l i t y  were noted. 

I n  humans, behavioral  and physiological rhythms such a s  

metabolism, glandular secre t ions  and s leep  rhythms follow 

approximate 24-hour cycles,  corresponding t o  the  Ea r th ' s  24-hour 

ro t a t ion  around the  s u n .  Neurospora also disp lays  rhythmic growth 

pa t t e rns  approximately every 22 hours when grown under c e r t a i n  

l i g h t  and temperature condi t ions.  These bodily cycles  a r e  known 

a s  c i rcadian rhythms.  

One i n  a s e r i e s  of c i rcadian rhythm experiments t o  f l y  i n  

microgravity,  t h e  current experiment i s  designed t o  focus on an 

ex terna l  c lock-set t ing mechanism, the  lack of grav i ty ,  i n  t h e  

Neurospora mold. Ground-based s tud ie s  have shown t h a t  Neurospora 

i s  s e n s i t i v e  t o  changes i n  t he  magnitude and d i r ec t ion  of a 

g r a v i t a t i o n a l  fo rce .  

"Neurospora i s  an idea l  candidate fo r  our study because it  i s  

a simple organism whose b io logica l  rhythms and responses t o  l i g h t  

and temperature a r e  very s imi la r  t o  those of higher p l a n t s  and 

animals," s a id  p r inc ipa l  inves t iga tor  D r .  James Ferraro,  a s s i s t a n t  

professor  i n  t h e  Southern I l l i n o i s  University School of Medicine, 

Carbondale, Ill. 

The most s ens i t i ve  t e s t s  of c i rcadian rhythms m u s t  be 

conducted i n  space, f r e e  of possible  time cues from t h e  Earth.  

Randy Berthold, secondary payloads pro jec t  manager f o r  Ames' Space 

Li fe  Sciences Payloads Office,  notes t h a t  "Because the  s h u t t l e  

- more - 
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o r b i t s  t h e  Earth every 90 minutes and crew members don ' t  follow 

standard sleep-work pa t t e rns ,  normal 24-hour time c u e s  a r e  g r e a t l y  

diminished, i f  not eliminated. 

P r i o r  t o  launch, experimental cu l tu re s  were grown by 

inocula t ing  one end of a long, s t e r i l e  c y l i n d r i c a l  tube w i t h  

Neurospora. Each tube contains agar,  a gelat inous substance made 

from seaweed t h a t  provides nu t r i en t s  f o r  t h e  growing mold. 

C u l t u r e s  were grown i n  constant br ight  l i g h t  f o r  two days.  T h e  

tubes then were divided i n t o  th ree  groups: 25 c l e a r ,  15  wrapped 

i n  red paper, and 1 0  maintained i n  t o t a l  darkness.  Each group was 

placed i n  a l ight-proof foam-lined f l i g h t  package containing an 

ambient temperature recorder p r i o r  t o  loading i n t o  t h e  s h u t t l e ' s  

mid-deck. 

On t h e  f i r s t  day of f l i g h t ,  t he  2 5  c l e a r  tubes were removed, 

exposed t o  l i g h t ,  t he  growth of the  fungus marked, and gas samples 

taken from t h r e e  of t h e  tubes.  Gas sampling can be used t o  

determine whether t he  gaseous environment i n  t he  tube has a 

s i g n i f i c a n t l y  higher concentration of carbon dioxide a t  t he  growth 

f r o n t .  Neurospora i s  s e n s i t i v e  t o  abnormally high carbon dioxide 

concentrat ions.  

The 15 tubes wrapped i n  red f i l t e r  paper undergo t h e  same 

procedures.  The o ther  tubes w i l l  remain i n  t o t a l  darkness f o r  t he  

durat ion of t he  f l i g h t .  A t  the  end of t he  10-day f l i g h t ,  Ferraro 

w i l l  remove the  temperature recorder,  perform a preliminary 

ana lys i s  of t he  tubes and prepare them f o r  f i n a l  ana lys i s  a t  

Sou the rn  Illinois University. 
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By  providing t h e  laboratory i n  which t o  study these 

b io log ica l  rhythms,  t h e  NASA hopes t o  determine whether t h e y  a r i s e  

i n t e r n a l l y  or  a r e  responses t o  ex terna l ,  perhaps a s  yet unknown, 

cues.  "The more we understand t h e  source of these  b io log ica l  

rhythms,  t h e  more we can u l t imate ly  improve the  performance of 

as t ronauts  i n  space, a s  well  a s  t h e  everyday a c t i v i t i e s  of people 

on Ear th ,"  Ferraro s a i d .  
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NASANews 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, California 94035-1000 

C o n t a c t :  D e l  H a r d i n g  (415)  604-9000 ( o f f i c e )  

(408)  244-2680 (home) J a n .  11, 1990 

MOUNTAIN VIEW, C a l i f .  -- Telephone  numbers  a t  NASA's Ames 

R e s e a r c h  C e n t e r  w i l l  change  on J a n .  1 5 .  

The c u r r e n t  694 exchange  w i l l  be replaced a t  Ames b y  a 604 

e x c h a n g e .  For example ,  t h e  c e n t e r ' s  s w i t c h b o a r d  t e l e p h o n e  number 

i s  (415)  694-5000; t h e  new number w i l l  be (415)  604-5000. 

A l l  Ames numbers w i l l  be a f f e c t e d .  The change  i s  b e i n g  made 

t o  i n c r e a s e  Ames' phone  s y s t e m  c a p a c i t y .  

# # #  

N o t e  t o  E d i t o r s  a n d  N e w s  Di rec tors :  T h e  new phone  number f o r  t h e  
A m e s  P u b l i c  I n f o r m a t i o n  O f f i c e  ( r e s p o n s i b l e  fo r  h a n d l i n g  news 
media i n q u i r i e s )  w i l l  be (415)  604-9000. 
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NASANews 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, California 94035-1000 

Donald G. James 

C. J. Fenrick 

415/604-3935 

4 1 5 / 4 62 -8 7 7 8 (home ) 

415/604-3937 

January 29, 1990 

MOUNTAIN VIEW, Calif. -- Two NASA's Ames Research Center 

employees have received a major NASA award for developing a way to 

reduce aircraft fuel and operating costs. 

Dr. Heinz Erzberger and Homer Q. Lee developed a system for 

computing the most fuel-efficient flight path. The system 

computes optimum climb, cruise and descent trajectories, on a 

typical airline flight. "This saves approximately $200 million in 

fuel cost per year," says Erzberger. It has been incorporated 

into computer software programs used on Boeing 7 6 7 / 7 5 7  and 

McDonnell Douglas MD-80 aircraft as well as on other commercial 

and military aircraft. 

C. Thomas Snyder, Ames' aerospace systems director, said 

their innovation "represents a major contribution to both civil 

and military aviation. It has strongly influenced the design of 

modern flight management systems." 

- more - 



Erzberger award -- Page 2 

The NASA "Space Act" award given the  two men cons i s t s  of 

c e r t i f i c a t e s  and $15,000,  which the  two men w i l l  share .  Erzberger 

i s  a s s i s t a n t  chief of Ames' a i r c r a f t  guidance and navigation 

branch. Lee i s  an aerospace engineer i n  t he  same branch, which i s  

p a r t  of Ames' f l i g h t  systems and simulation research d iv i s ion .  

# # #  
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NASA News 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, California 94035-1000 

C o n t a c t :  P e t e r  W .  Waller 415/604-3938 ( o f f i c e )  

4 15 / 4 93- 9 4 0 6 (home) Feb. 2 3 ,  1990 

MOUNTAIN VIEW, C a l i f .  -- On Feb .  23,  P i o n e e r  11 w i l l  c ross  

t h e  o r b i t  o f  Neptune and  become t h e  f o u r t h  s p a c e c r a f t  t o  l e a v e  t h e  

s o l a r  sys t em,  p r o v i d i n g  a coda t o  h u m a n i t y ' s  f i r s t  ma jo r  p l a n e t a r y  

e x p l o r a t i o n s .  P i o n e e r  11 w i l l  j o i n  P i o n e e r  1 0  and  Voyagers  1 and 

2 i n  s e a r c h i n g  f o r  t h e  h e l i o p a u s e ,  t h e  p o i n t  a t  which t h e  s u n ' s  

e l e c t r o m a g n e t i c  i n f l u e n c e  g i v e s  way t o  t h e  g a l a x y ' s .  

A s  it c r o s s e s  N e p t u n e ' s  o r b i t ,  P i o n e e r  11 w i l l  b e  2 . 8  b i l l i o n  

m i l e s  f rom t h e  E a r t h .  N e p t u n e ' s  o r b i t  c u r r e n t l y  m a r k s  one  measure  

o f  t h e  e x p a n s e  of t h e  s o l a r  sys t em b e c a u s e  f o r  t h e  n e x t  1 2  y e a r s  

P l u t o ' s  e c c e n t r i c  o r b i t  ca r r i e s  it i n s i d e  N e p t u n e ' s  p a t h .  (Some 

s c i e n t i s t s  r e f e r  t o  t h e  h e l i o p a u s e  as  t h e  edge o f  t h e  s o l a r  

s y s t e m .  B y  t h a t  d e f i n i t i o n ,  a l l  f o u r  spacecraft  a r e  s t i l l  w i t h i n  

t h e  s o l a r  s y s t e m . )  

- more - 
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P i o n e e r  11 Leaves  Solar  System -- P..age 2 

Launched i n  1 9 7 3 ,  P i o n e e r  11 provided sc i en t i s t s  w i t h  t h e i r  

closest  v i ew of J u p i t e r ,  p a s s i n g  w i t h i n  2 6 , 6 0 0  m i l e s  of t h e  c l o u d  

tops  i n  December 1 9 7 4 .  T h e  c lose approach and  t h e  spacec ra f t ' s  

speed of 107 ,373  m p h ,  by f a r  t h e  f a s t e s t  s p e e d  ever r e a c h e d  b y  a 

man-made o b j e c t ,  h u r l e d  it 1 . 5  b i l l i o n  m i l e s  across t h e  s o l a r  

s y s t e m  toward S a t u r n .  

Before r e a c h i n g  S a t u r n  i n  1 9 7 9 ,  P i o n e e r  11 reached a n  

i n c l i n a t i o n  of 1 7  d e g r e e s  above  t h e  so l a r  e q u a t o r i a l  p l a n e ,  h i g h  

enough t o  i l l u m i n a t e  t h e  t r u e  character  of t h e  s u n ' s  m a g n e t i c  

f i e l d .  N o w  780 m i l l i o n  m i l e s  above  t h e  e c l i p t i c  ( t h e  p l a n e  i n  

which m o s t  o f  t h e  p l a n e t s  o r b i t  t h e  s u n ) ,  t h e  spacecraft  r e c e n t l y  

showed t h a t  many of t h e  "so lar  cosmic  r a y s "  i n  t h e  h e l i o s p h e r e  

o r i g i n a t e  o u t s i d e  t h e  s u n ' s  atmosphere i n  t h e  i n t e r s t e l l a r  gas,  

t h e  s p a c e  be tween t h e  s t a r s .  

P i o n e e r  11 f l e w  w i t h i n  1 3 , 0 0 0  m i l e s  o f  S a t u r n  and  t o o k  t h e  

f i r s t  c l o s e - u p  p i c t u r e s  of t h e  p l a n e t .  I n s t r u m e n t s  located t w o  

p r e v i o u s l y  u n d i s c o v e r e d  s m a l l  moons and  an  a d d i t i o n a l  r i n g ;  

charted S a t u r n ' s  magne tosphe re  and  m a g n e t i c  f i e l d ;  and  found  i t s  

p l a n e t - s i z e  moon, T i t a n ,  t o  b e  t o o  c o l d  f o r  l i f e .  

P i o n e e r  11, which w i l l  t r a v e r s e  i n t e r s t e l l a r  space i n  t h e  

same d i r e c t i o n  a s  t h e  sun  moves, c o n t i n u e s  t o  r e t u r n  good d a t a .  

But i n  t h r e e  y e a r s  o p e r a t i n g  t h e  r a d i o  t r a n s m i t t e r  and  s c i e n t i f i c  

i n s t r u m e n t s  s i m u l t a n e o u s l y  w i l l  b e  d i f f i c u l t ,  s a y s  NASA p r o j e c t  

manager R i c h a r d  Fimmel. T e c h n i c a l  a d j u s t m e n t s  may e x t e n d  t h e  

c r a f t ' s  l i f e  t h r o u g h  1 9 9 5 .  P i o n e e r  1 0 ,  w i t h  a s t r o n g e r  power 

s u p p l y ,  may r e t u r n  d a t a  t h r o u g h  t h e  y e a r  2 0 0 0 ,  which would e x t e n d  

i t s  o r i g i n a l  30-month d e s i g n  l i f e  t o  2 8  y e a r s .  

- more - 



P i o n e e r  11 Leaves Solar  System -- Page- 3 

I n  June  1983, P i o n e e r  1 0  made h i s t o r y  by becoming t h e  f i r s t  

human a r t i f a c t  t o  leave t h e  so l a r  sys tem,  t r a v e l l i n g  i n  t h e  

d i r e c t i o n  opposite P i o n e e r  11's p a t h .  On Feb .  2 3 ,  P i o n e e r  10 w i l l  

be 4.5 b i l l i o n  m i l e s  f r o m  E a r t h .  R e t u r n i n g  da ta  over a one-way 

l i g h t  t i m e  of 6 h o u r s ,  36 minu tes ,  P i o n e e r  10 c o n t i n u e s  t o  s e a r c h  

f o r  t h e  h e l i o p a u s e ,  f o r  v e r y  long-wavelength g r a v i t y  waves t h a t  

would f u r t h e r  o u r  u n d e r s t a n d i n g  of  E i n s t e i n ' s  t h e o r y  of 

r e l a t i v i t y ,  and  for e v i d e n c e  of a 1 0 t h  p l a n e t .  

T h e  P i o n e e r s  are  managed by t h e  Ames Research C e n t e r ,  

Mountain V i e w ,  C a l i f . ,  f o r  NASA's O f f i c e  of Space S c i e n c e  and  

A p p l i c a t i o n s .  The spacecraft  w e r e  b u i l t  by TRW Space & Technology 

Group i n  Redondo Beach, C a l i f .  

# # #  
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National Aeronautics and 
Space Administration 

Amem Research COI’ltW 
Moffett Field, California 940351OOO 

Contact:  Del Harding ( 4 1 5 )  604-9000 ( o f f i c e )  

(408) 2 4 4 - 2 6 8 0  (home) March 2 ,  1 9 9 0  

LOS ANGELES -- A conference t o  provide educators information 

about t he  giant  space telescope NASA w i l l  place i n  o r b i t  i n  April  

w i l l  be held i n  Los Angeles. 

Dates f o r  t he  conference depend on whether t h e  space s h u t t l e  

Discovery i s  launched a s  scheduled A p r i l  1 2 .  I f  it i s ,  t h e  

conference w i l l  be held April  16-17  a t  the  Cal i forn ia  Museum of 

Science and Industry i n  Los Angeles, and then move t o  N A S A ’ s  

Ames-Dryden F l i g h t  Research F a c i l i t y  a t  Edwards A i r  Force Base f o r  

t he  landing of Discovery. 

N A S A ’ s  Hubble Space Telescope i s  scheduled t o  be placed i n  

o r b i t  t he  day Discovery i s  launched. 

The conference, designed f o r  college,  secondary and 

elementary school teachers  and adminis t ra tors ,  w i l l  include 

b r i e f ings  by Hubble pro jec t  s c i e n t i s t s  and engineers.  I t  w i l l  

provide information on the  design, science object ives ,  

instrumentation and ove ra l l  mission. 

- more - 
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HST r e l ease  -- Page 2 

NASA Ames Research Center, the Cal i fornia  Association f o r  

Aerospace Education, t he  J e t  Propulsion Laboratory and the  museum 

a re  co-sponsors. Regis t ra t ion information i s  ava i lab le  by 

contact ing Thomas B .  Clausen, Educational Programs Off icer ,  NASA 

Ames Research Center, Mail Stop TO-25, Moffett F ie ld ,  C a l i f .  

94035-1000. H i s  phone number i s  ( 4 1 5 )  604-5544. 

The 43-foot, 25,000-pound telescope w i l l  provide astronomers 

w i t h  a view of p lane ts ,  s t a r s  and other  ob jec ts  from above t h e  

Ea r th ' s  obscuring atmosphere. I t  w i l l  allow astronomers t o  de tec t  

l i g h t  sources 2 5  times f a i n t e r  than w i t h  ground-based 

observator ies .  During the  next 15 years,  t h e  data  obtained may 

help answer questions about how s t a r s  and galaxies  form and 

evolve, t h e  s i z e  of t h e  universe and what o ther  p lane ts  i n  our 

s o l a r  s y s t e m  a r e  l i k e .  

# # #  
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National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, California 94035-1000 

~ ~~~~ ~ 

Contact: Del Harding ( 4 1 5 )  604-9000 ( o f f i c e )  

( 4 0 8 )  244-2680 (home) 

Mary Sandy ( 2 0 2 )  453-2754 

March 6 ,  1 9 9 0  

MOUNTAIN VIEW, C a l i f .  -- Victor L .  Peterson was named today 

a s  deputy d i r e c t o r  of N A S A ' s  Ames Research Center by D r .  Dale L .  

Compton, center  d i r e c t o r .  

Peterson, 55, has served a s  Ames' d i r e c t o r  of aerophysics 

s ince  1 9 8 4 .  He served as  the  c e n t e r ' s  ac t ing  deputy d i r e c t o r  i n  

1988  and 1 9 8 9 .  

Peterson has held various pos i t ions  a t  Ames, including 

research s c i e n t i s t ,  chief of  the  aerodynamics branch and chief of 

the  thermo and gas dynamics d iv is ion .  He was one of t he  

o r ig ina to r s  of t he  NASA i n i t i a t i v e  t o  develop the  Numerical 

Aerodynamic Simulation System, the  leading computational resource 

f o r  the  n a t i o n ' s  aerospace program. 

Peterson joined Ames i n  1 9 5 6  a f t e r  receiving a bachelor ' s  

degree i n  aeronaut ical  engineering from Oregon S t a t e  Universi ty .  

He a l s o  holds a master ' s  degree i n  aeronautics and a s t ronau t i c s  

sciences from Stanford University and a mas ter ' s  degree i n  

management from t h e  Massachusetts I n s t i t u t e  of Technology, where 

he was an Alfred P .  Sloan Fellow. 

- more - 



P e t e r s o n  N a m e d  ARC Deputy Director -- Page  2 

P e t e r s o n  has served o n  many n a t i o n a l  boards a n d  committees, 

i n c l u d i n g  a N a t i o n a l  S c i e n c e  F o u n d a t i o n  committee c h a r t e r e d  t o  

ass i s t  w i t h  t h e  c r e a t i o n  of n a t i o n a l  s u p e r c o m p u t e r  c e n t e r s  a t  

several  u n i v e r s i t i e s .  H e  h a s  w r i t t e n  a b o u t  50 t e c h n i c a l  papers 

a n d  r e p o r t s  i n  t h e  f ie lds  of f l u i d  a n d  f l i g h t  m e c h a n i c s  a n d  on  t h e  

u s e  of s u p e r c o m p u t e r s  i n  s c i e n c e  a n d  e n g i n e e r i n g .  H e  w a s  awarded  

t h e  NASA O u t s t a n d i n g  L e a d e r s h i p  Medal i n  1 9 8 4  a n d  w a s  e lec ted  a 

F e l l o w  o f  t h e  American I n s t i t u t e  of A e r o n a u t i c s  a n d  A s t r o n a u t i c s  

i n  1 9 8 6 .  

A n a t i v e  o f  S a s k a t o o n ,  Saska tchewan,  Canada,  P e t e r s o n  a n d  h i s  

w i f e ,  J a c q u e l i n e  Dianne ,  reside i n  L o s  A l t o s ,  C a l i f .  They have 

three  c h i l d r e n .  

I 
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National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, California 94035-1000 

Contact: Del Harding (415) 604-9000 (office) 

(408) 244-2680 (home) March 28, 1990 

MOUNTAIN VIEW, Calif. -- NASA's Ames Research Center has 

received the world's first Cray Y-MP 8128 supercomputer. 

It has the largest main memory of any Cray Y-MP supercomputer 

built to date and represents a major upgrade in computing 

capability at Ames. It is being installed at the Numerical 

Aerodynamic Simulation (NAS) facility at Ames. The NAS facility 

is a national computer laboratory which provides hardware and 

software support for computational fluid dynamics and other 

large-scale computational disciplines. 

The facility is used primarily for the flight simulation of 

aircraft and aerospace vehicles by government, industry and 

university researchers throughout the nation. 

- more - 



Cray -- Page 2 

The Cray Y-MP 8128 has 128 million words of mainframe central 

memory. In addition, the system has 256 million words of high 

performance secondary memory through its solid state storage 

device memory. It uses the Cray Research operating system UNICOS, 

based on AT&T's UNIX System V, and a suite of compilers, utilities 

and other software tools. 

The Cray Y-MP 8128 system replaces the Cray Y-MP 832 

supercomputer installed at Ames in 1988. It has four times as 

much memory as the older machine. The Cray Y-MP has performed at 

sustained speeds of more than one billion calculations per second. 

# # #  
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NKANews. 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, California 94035- lo00 

Contact: Diane F .  Stanley 415/604-9000 ( o f f i c e )  

Brian Dunbar 202/453-1547 ( o f f i c e )  

D e l  Harding 415/604-9000 ( o f f i c e )  

408/244-2680 (home) 

May 1 0 ,  1 9 9 0  

MOUNTAIN VIEW, C a l i f .  -- Cat t l e  pastures  t h a t  were once 

Brazi l ian t r o p i c a l  f o r e s t s  may be contr ibut ing t o  the  buildup of 

greenhouse gases i n  t he  atmosphere, NASA s c i e n t i s t s  r epor t .  

A team headed by D r .  Pamela Matson of Ames Research Center 

sampled n i t rous  oxide emissions i n  t h ree  ecosystems w i t h i n  

B r a z i l ' s  Amazon Basin: undisturbed r a in  f o r e s t s ,  recent ly  c leared 

and burned areas ,  and land converted t o  c a t t l e  pas tures .  The 

researchers  found t h a t  n i t rous  oxide emissions from recent ly  

c leared a reas  were not s i g n i f i c a n t l y  higher than those from 

undisturbed r a in  f o r e s t .  However, annual emissions from pastures  

were th ree  times a s  h igh  a s  l eve l s  obtained from representa t ive  

samples of t r o p i c a l  f o r e s t .  

- more. - 



Tropical Forest  -- Page 2 

Nitrous oxide i s  a greenhouse gas,  trapping heat c lose t o  the  

Ea r th ' s  surface t h a t  would otherwise r ad ia t e  i n t o  space.  Various 

s tud ies  have shown n i t rous  oxide concentrations i n  t he  atmosphere 

a re  increasing by 0 . 2  t o  0 . 3  percent each year,  but i nves t iga to r s  

studying global climate have been unable t o  explain the  increase .  

" T h i s  i s  the  f i r s t  study showing the  p o t e n t i a l  importance of 

t r o p i c a l  land use changes on greenhouse gases o ther  than carbon 

dioxide," s a i d  Matson. "Given t h a t  t r o p i c a l  defores ta t ion  i s  

occurring so  rapidly,  t h i s  e f f e c t  could have global s ign i f i cance . "  

Recent es t imates  by t he  United Nations Food and Agriculture 

Organization and the  U . S .  National Academy of Science ind ica t e  

approximately 15  t o  2 0  mil l ion acres  of t r o p i c a l  f o r e s t s  a r e  

c leared each year f o r  pasture  and a g r i c u l t u r a l  use.  Another 35 

mil l ion acres  of regrown fo res t  a r e  c leared annually f o r  

slash-and-burn ag r i cu l tu re  and f o r  other  short-term uses .  

Nitrous oxide i s  a byproduct of the  a l t e r a t i o n  of nitrogen by 

microbes i n  the  s o i l .  When it reaches the  upper atmosphere, 

n i t rous  oxide a l s o  contr ibutes  t o  the  breakdown of t he  ozone 

l aye r .  

The c lear ing  of t r o p i c a l  f o r e s t s  i l l u s t r a t e s  t he  complexity 

of environmental i n t e rac t ions  r e l a t ed  t o  p o t e n t i a l  global  climate 

change. I n  addi t ion t o  po ten t i a l ly  increasing greenhouse-gas 

emissions, the  c lear ing  of f o r e s t s  removes a vast  carbon " s i n k "  by 

destroying la rge  numbers of p lan ts  t h a t  remove carbon dioxide from 

the  atmosphere f o r  photosynthesis.  The burning of t he  t r e e s  a f t e r  

c lear ing  d i r e c t l y  re leases  vast  quan t i t i e s  of carbon dioxide,  

another greenhouse gas,  i n t o  the  atmosphere. The net e f f e c t  of 

- more - 



Tropical  F o r e s t  -- Page 3 ~ - -  

s u c h  c l e a r i n g  on atmospheric c h e m i s t r y ,  however, has n e v e r  b e e n  

p r e c i s e l y  q u a n t i f i e d ,  and  i t s  e x a c t  e f f e c t  on global  climate 

r e m a i n s  a q u e s t i o n .  

The f i n d i n g s  w e r e  r e p o r t e d  by  r e s e a r c h e r s  f r o m  N A S A ' s  A m e s  

R e s e a r c h  C e n t e r ,  M o f f e t t  F i e l d ,  C a l i f . ;  B r a z i l ' s  I n s t i t u t e  f o r  

R e s e a r c h  i n  t h e  Amazon; a n d  S t a n f o r d  U n i v e r s i t y ,  S t a n f o r d ,  C a l i f .  

The r e p o r t  w a s  b a s e d  on d a t a  g a t h e r e d  i n  t h e  Amazon B a s i n  i n  1 9 8 7  

and  1988.  The s t u d y ' s  r e s e a r c h  t e a m  i n c l u d e d  D r .  Gerald 

L i v i n g s t o n  from Ames, F l a v i o  and  Regina  L u i z a o  o f  t h e  B r a z i l  

I n s t i t u t e  and  D r .  Peter  V i t o u s e k  of S t a n f o r d .  

The s t u d y  w a s  s u p p o r t e d  by t h e  Biospheric  Research P r o g r a m  

w i t h i n  N A S A ' s  O f f i c e  of Space  S c i e n c e  and  A p p l i c a t i o n s .  T h e  

r e s e a r c h  w a s  i n i t i a t e d  i n  c o l l a b o r a t i o n  w i t h  t h e  Amazon Boundary 

Laye r  Exper imen t ,  which w a s  funded  by  NASA's Tropispher ic  

Chemis t ry  Program.  

- #  # # -  
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MOUNTAIN VIEW, Calif. -- A toll-free telephone number for 

information about Space Shuttle missions is now available. 

By calling 1-800-SHUTTLE, callers can hear a 45-second 

recorded message which includes an updated shuttle launch 

schedule. The service is sponsored by Spaceport USA, which 

operates tours and a visitor center at NASA's Kennedy Space Center 

in Florida. 

# # #  
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MOUNTAIN VIEW, C a l i f .  -- How can as t ronauts  grow t h e i r  own 

food, l i v e  and work on the  moon and sa fe ly  explore the harsh 

environment of Mars? 

Research i n t o  these and s imi la r  questions w i l l  be the  prime 

focus of t he  newly created Advanced Life  Support Division a t  

N A S A ' s  Ames Research Center i n  Mountain View, C a l i f .  William E .  

Berry, who heads the  new organization, s a id  the  goal i s  t o  support 

President B u s h ' s  plan fo r  a permanent lunar sett lement and a 

manned mission t o  Mars. 

Berry s a i d  the  new div is ion ,  which consol idates  these  

research e f f o r t s  a t  Ames under a s ing le  organization, w i l l  focus 

i t s  e f f o r t s  on developing new technologies t h a t  w i l l  a l low humans 

t o  l i v e  and work  productively i n  space f o r  long periods of t ime. 

7 
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A s  missions become longer and crews la rger ,  s to r ing  or  

resupplying food, water, oxygen and other  consumables becomes 

p roh ib i t i ve ly  expensive and d i f f i c u l t .  The l i f e  support sys t em 

necessary t o  meet crew members' da i ly  needs without resupply 

cons i s t s  of several  e l emen t s :  thermal control ,  a i r  

r e v i t a l i z a t i o n ,  and food, water and s o l i d  waste management. 

Berry 's  d iv is ion  has r e spons ib i l i t y  f o r  developing severa l  new 

l i f e  support technologies,  including: 

-- 'lClosed-loopll l ife-support  systems, which use physical 

o r  chemical means t o  generate nu t r i en t s ,  gases and l i qu ids  from 

waste products.  Ames i s  the  lead center  fo r  development of 

physical-chemical systems, which use chemical processes t o  convert 

carbon dioxide,  waste water and s o l i d  wastes t o  breathable  a i r ,  

potable water and food. 

-- A "bioregenerative closed-loop" system, ca l l ed  CELSS 

(Controlled Ecological Life Support System), which uses p l an t s  t o  

produce food and recycle water vapor, oxygen and carbon dioxide.  

Work a t  Ames emphasizes developing a crop growth research chamber 

and space f l i g h t  inves t iga t ions  t o  study the  performance of CELSS 

technology i n  space and t o  maximize the  growth of ed ib le  p l an t s  

under cont ro l led  condi t ions.  

-- Creation of new space s u i t s  and portable  l i f e  support 

systems. These technologies could be used i n  t he  explorat ion of 

Mars or  t h e  lunar sur face .  Included i s  the  AX-5 space s u i t ,  an 

all-metal  high-pressure s u i t  which w i l l  for t h e  f i r s t  time allow 

as t ronauts  t o  e x i t  the  s h u t t l e  o r  space s t a t i o n  without f i r s t  

breathing p u r e  oxygen f o r  several  hours.  T h i s  "pre-breathe" phase 

- more - 
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i s  cur ren t ly  necessary t o  prevent the  "bends," a l i fe - threa ten ing  

condition r e s u l t i n g  from the  formation of nitrogen bubbles i n  t he  

blood stream. 

Berry i s  conducting a nationwide search fo r  s c i e n t i s t s  and 

engineers t o  jo in  h i s  research and development team. "We a re  

looking f o r  ta len ted ,  c r ea t ive  people who want t o  help develop the  

space technology of t h e  fu tu re , "  he s a i d .  "The unique human 

h a b i t a t s  we w i l l  bu i ld  i n  space may provide u s  w i t h  technologies 

useful  i n  solving some of t he  c r i t i c a l  environmental issues which 

we face on Earth today." 

- # # #  - 
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MOUNTAIN VIEW, C a l i f .  -- A s t r o n a u t  S t e v e n  A .  Hawley h a s  b e e n  

named associate  d i r e c t o r  ( a c t i n g )  of NASA's Ames R e s e a r c h  C e n t e r  

i n  Mounta in  V i e w ,  a c c o r d i n g  t o  D r .  Dale L .  Compton, c e n t e r  

d i rec tor .  

"We are e x t r e m e l y  pleased,"  Compton said,  " t o  h a v e  someone 

w i t h  D r .  Hawley ' s  a d m i n i s t r a t i v e  a n d  s c i e n t i f i c  s k i l l s  j o i n i n g  u s  

a t  Ames." Hawley, 38 ,  h a s  served as  d e p u t y  chief  of t h e  NASA 

A s t r o n a u t  O f f i c e  a t  Johnson  Space  C e n t e r  i n  Hous ton  s i n c e  1 9 8 7 .  

A t  Ames, h e  w i l l  be t h e  t h i r d - r a n k i n g  e x e c u t i v e  b e h i n d  Compton a n d  

V i c t o r  L .  P e t e r s o n ,  d e p u t y  c e n t e r  d i r e c t o r .  H e  w i l l  s t a r t  work a t  

Ames i n  l a t e  J u l y .  

Hawley has been  a n  a s t r o n a u t  s i n c e  1978 .  H e  has f lown  on 

t h r e e  space s h u t t l e  m i s s i o n s  and h a s  logged 412 h o u r s  i n  space. 

Hawley worked as a s i m u l a t o r  p i l o t  i n  t h e  s h u t t l e  sof tware 

l a b o r a t o r y  a n d  on a s t r o n a u t  s u p p o r t  crews f o r  s h u t t l e  m i s s i o n s  

STS-2, STS-3 a n d  STS-4 b e f o r e  making h i s  f i r s t  space f l i g h t .  

- more -_ 
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He f i r s t  flew a s  a mission s p e c i a l i s t  on the  maiden voyage of 

Discovery, STS-41D, i n  August 1 9 8 4 .  Discovery's crew deployed 

th ree  communications s a t e l l i t e s  and ac t iva ted  the  OAST-1 s o l a r  

c e l l  wing experiment. He made h i s  second t r i p  t o  o r b i t  aboard 

Columbia on STS-61C i n  January 1 9 8 6 ,  during which Hawley 

pa r t i c ipa t ed  i n  t he  deployment of the  Satcom K-1  s a t e l l i t e  and 

conducted experiments i n  astrophysics and mater ia l s  processing. 

D u r i n g  h i s  most recent mission i n  April  on Discovery he 

successful ly  del ivered N A S A ' s  Hubble Space Telescope i n t o  o r b i t  

using the  s h u t t l e ' s  robot arm. 

Hawley's home town i s  Sal ina,  Kan. He i s  an honors graduate 

of t he  University of Kansas and received h i s  doctorate  i n  

astronomy and astrophysics from the  University of Cal i forn ia  a t  

Santa C r u z  i n  1 9 7 7 .  He i s  a member of t he  American Astronomical 

Society,  t he  Astronomical Society of t he  Pac i f i c ,  Sigma P i  Sigma 

and P h i  Beta Kappa. I n  1988,  he was awarded the  NASA Exceptional 

Service Medal. 

Hawley i s  married t o  the  former Eileen M .  Keegan of Redondo 

Beach, C a l i f .  H i s  parents ,  D r .  and M r s .  Bernard Hawley, l i v e  i n  

Rancho Mirage, C a l i f .  

- # # # -  



N K A  News 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, California 94035-1000 

~~ - 

J u n e  1 4 ,  1990 Contact:  Jane Hutchison (415) 604-4968 ( o f f i c e )  

D e l  Harding (415) 604-9000 ( o f f i c e )  

(408) 244-2680 (home) 

Paula Clegggett-Haleim ( 2 0 2 )  453-1547 ( o f f i c e )  

MOUNTAIN VIEW, C a l i f .  -- The f i r s t  working model of a "salad 

machine" t h a t  eventual ly  w i l l  provide a va r i e ty  of f r e sh  

vegetables f o r  as t ronauts  on long voyages i s  now growing i t s  f i r s t  

crop a t  N A S A ' s  Ames Research Center.  

D r .  Mark K l i s s ,  p ro jec t  manager and p r inc ipa l  i nves t iga to r ,  

s a i d  one of t he  f i r s t  things astronauts  and submariners ask f o r  

following days or  weeks of ea t ing  freeze-dried o r  preserved foods 

i s  f r e sh  produce. 

sa lad  vegetables f o r  consumption by t h e  crews of Space S ta t ion  

Freedom and o ther  long-duration missions," K l i s s  s a i d .  

"Our goal i s  t o  produce a va r i e ty  of f r e sh  

T h e  presence of p l an t s  and the  a b i l i t y  t o  "cu l t i va t e"  a 

garden a l s o  can improve t h e  crew members' morale by providing 

something f o r  them t o  nurture  and by o f fe r ing  a c rea t ive  o u t l e t  

during t h e i r  f ree  t i m e ,  much l i k e  tending a garden on Earth,  he 

s a i d .  

- more - 
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Garden-variety p l an t s  such  a s  leaf  l e t t u c e ,  c a r r o t s ,  

radishes ,  onions, sprouts ,  tomatoes, peppers and cucumbers a r e  

being considered f o r  inclusion i n  t he  salad machine. Most 

candidate vegetables have very s imi la r  temperature, humidity, 

l i g h t i n g  and n u t r i e n t  requirements, simplifying t h e  environmental 

cont ro l  s y s t e m  necessary.  Because of l imi ted  space, some p l a n t s  

w i l l  be smaller than t h e  v a r i e t i e s  commonly found on Earth.  

Tomato p l an t s ,  f o r  example, w i l l  be l e s s  than 1 2  inches high. 

And because the re  i s  no gravi ty ,  some of the  vegetables w i l l  grow 

"upside down" o r  "sideways, although i n  t he  weightlessness of 

space t h e r e  i s  no t r u e  r r ~ p ' '  o r  "down." 

K l i s s '  goal i s  f o r  t h e  sa lad  machine t o  produce three  sa lads  

per person per week f o r  a crew of four .  I t  a l s o  w i l l  recycle  t h e  

water t r ansp i r ed  by p l an t s  back i n t o  t h e  n u t r i e n t  de l ivery  s y s t e m .  

K l i s s  hopes t h e  sa lad  machine eventual ly  can use recycled water t o  

grow p l a n t s  and produce potable water f o r  crew consumption. 

I t  w i l l  a l s o  f u r n i s h  oxygen-enriched a i r  t o  t h e  cabin 

environment a f t e r  p a r t i c u l a t e s  and excess water vapor a r e  removed. 

Food production, carbon dioxide scrubbing, oxygen generation and 

water p u r i f i c a t i o n  a r e  key functions of t he  "bioregenerative" l i f e  

support s y s t e m s  being developed by the  Advanced Li fe  Support 

Division a t  Ames. 

Project  engineers a l s o  face formidable engineering 

c o n s t r a i n t s .  The amount of space ava i lab le  i s  l imi ted  t o  a s ing le  

standard space s t a t i o n  rack of 3 6  inches by 4 1 . 5  inches by 80 

inches,  o r  about 2 8 . 2  cubic f e e t  of growing volume. The machine 

-1 
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m u s t  operate  on less than a kilowatt  of power, produce a minimal 

amount of waste heat and provide l i g h t  f o r  t h e  p l a n t s .  

A n u t r i e n t  de l ivery  s y s t e m  m u s t  be designed which can  provide 

water and necessary nu t r i en t s  t o  the  growing p l an t s  while keeping 

f l u i d s  i n  place i n  t h e  microgravity of space.  K l i s s  s a i d  t h a t  

proper humidity w i l l  be maintained by recycl ing condensed water 

vapor, which a l s o  w i l l  decrease the  amount of resupply water 

needed. 

The process of growing p l an t s  i n  t he  sa lad  machine should be 

r e l a t i v e l y  simple.  Seeds, contained i n  c a s s e t t e s  f o r  ease of 

handling i n  microgravity,  w i l l  be germinated f o r  a few days.  Once 

t h e  seeds sprout ,  they w i l l  be placed i n  the  p l an t  growth chamber 

containing the  nu t r i en t  del ivery system. K l i s s  expects t h e  

a c t i v i t y  of "planting" seed cas se t t e s  and harvest ing mature p l an t s  

t o  require  15-20 m i n u t e s  of an a s t ronau t ' s  t i m e  every few days.  

B y  applying commercial hydroponic ( s o i l - l e s s )  growing techniques,  

p lan t  growth time from seed t o  harvest  i s  much quicker than f o r  

field-grown counterpar ts .  

K l i s s  hopes t o  have the  salad machine f u l l y  operat ional  by 

Space S ta t ion  Freedom's scheduled completion l a t e r  t h i s  decade. 

- # # # -  

NOTE TO EDITORS/NEWS DIRECTORS: S t i l l  photographs and video a re  
ava i lab le  t o  accompany t h i s  re lease ,  and may be obtained by 
c a l l i n g  t h e  NASA Ames Public Information Off ice ,  ( 4 1 5 )  604-9000 .  
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SALAD MACHINE DESIGN CONCEPT 

SECTION VIEW Standard Station Rack 
Configuration 
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/ 

Lighting 
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\ 
I Rack I/F Space \ 

Germination 
Chamber Growing 

AreaIVolurne- 

0.66 sq. rn 
0.05 cu. rn 

Growth Chamber 
Growing 

AreaNolurne- 

2.86 sq. m 
0.80 cu. m 

Growth Chamber 
with Slide Out Trays 
30.00"~ 37.00" 

Nutrient Delivery, 
Composition Control, 
Water Recycling from 
recovered condensate 

St ra igh t ,  Lisec, Borchers,  K l i s s  
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X-29 RESEARCH AIRCRAFT SETS FLIGHT RECORDS 

The X-29 forward-swept-wing technology demonstrator has added two new 
records to its history at NASA's Ames-Dryden Flight Research Facility, Edwards, 
Calif. 

The unconventional-looking aircraft flew five times on January 25 to set a one- 
day flight record at Ames-Dryden, NASA's premier flight research installation. 

The X-29 also tied an existing weekly flight frequency mark when it chalked up 
nine missions during the week of January 21-25. 

The X-29 has flown'four times in one day several times, most recently on 
January 22. But until January 25, no research aircraft at Ames-Dryden had ever 
flown five times in a single day. The only other research aircraft to fly nine times 
in one week at the facility was the AFT1 (Advanced Fighter Technology 
Integration) F-16 in July 1983. 

A technology demonstrator aircraft, the X-29 is currently investigating the high 
angle-of-attack characteristics and military utility of its unique forward-swept- 
wingkanard design in a joint NASA/USAF program. 

-more- 
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The program is producing excellent data that could be used in the design and 
development of future aircraft. 

The nine recent X-29 flights were part of a program to collect data about the 
aircraft's handling and control characteristics at high "angles-of-attack," Le., the 
angle of an aircraft's body and wings relative to its actual flight path. 

The X-29 now being flown is the No. 2 aircraft. The first X-29 logged 242 flights 
between December 1984 and December 1988, most ever for a NASA research 
aircraft. 

The No. 2 X-29 first flew in May 1989 and its record-setting fifth flight on January 
25 was its 78th research mission. 

On recent flights, the No. 2 X-29 has been flown at an angle of attack up to 67 
degrees. It has demonstrated better control and maneuvering qualities in high- 
angle flight than computational methods and simulation models had predicted. 

On future flights, the aircraft's maneuvering capability will be evaluated at high 
angles-of-attack while flying at speeds up to 250 knots (287 mph) in a joint 
NASNDepartment of Defense study that is part of the overall X-29 research 
program. 

The NASA X-29 project manager at Ames-Dryden is Gary Trippensee. The X-29 
program is managed by the Air Force's Aeronautical Systems Division, Air 
Force Systems Command, Wright-Patterson AFB, Ohio. 

-nasa- 
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NASA DRYDEN RESUMES TOURS 

NASA's Ames-Dryden Flight Research Facility, Edwards, Calif., 

has resumed public tours. Tours had been cancelled during the 

Persian Gulf crisis. 

Tours are held at 10:15 a.m. and 1:15 p.m. on weekdays, 

excluding federal holidays and shuttle landing days. They are by 

reservation and free of charge. 

The tour consists of a film on NASA's current and past 

aeronautics projects and a walk through two airplane hangars. 

Aircraft that may be viewed include the forward-swept wing X-29, 

the SR-71, an F-15, the HL-10 lifting body, and F/A-l8s, depending 

on availability. 

X-15 rocket-powered spaceplane. 

Past programs covered in the film include the famed 

Groups of up to 50 persons can be accommodated. 

tours will be scheduled on a first come, first serve basis. 

Office telephone number for scheduling or information is (805) 258- 

3460. 

Individual 

The Tour 

-more- 
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NASA TOURS 2 

Since the tour involves walking, visitors should wear 

comfortable shoes and be prepared for high temperatures in the 

summer. 

inclement weather. Including the 24-minute film, tour duration is 

about an hour and 15 minutes. 

Occasionally, the walking portion may be cancelled due to 

The tour film is also available in VHS or 3/4-inch video format 

for organizations unable to visit Dryden. 

-NASA- 
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SPACE SHUTTLE VIEWING SITE OPEN FOR NEXT LANDING 

The East Shore Viewing Site at Edwards Air Force Base, Calif., where the public 

can watch space shuttle landings, will be open for the next flight -- weather and road 

conditions permitting. 

The next space shuttle mission is STS-37. The launch window at the Kennedy 

Space Center in Florida opens April 5 at 6:18 a.m. (PST). The projected landing time 

for the shuttle Atlantis at Edwards on April 10 after the five-day mission is 7:29 a.m. 

(PDT), according to officials at the NASA Dryden Flight Research Facility there. 

The East Shore Viewing Site will be open 24 hours in advance of the planned 

landing time, and reservations or parking permits are not required. 

If rain makes access roads or the public viewing area on the edge of Rogers Dry 

Lake unsafe for vehicles, the public viewing site will not be opened. 

-more- 
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Water and restrooms are available at the East Shore Viewing Site. Recreational 

vehicles must be self-contained and there are no dumping facilities. Access to the 

viewing site is by secondary roads, and there may be congestion. 

Seasonal temperatures at Edwards at this time of year often are near or below 

freezing, so visitors should dress accordingly. 

Viewers should follow news reports for any possible change in the landing date or 

location. Up-to-date landing information can be obtained by calling (805) 258-3520. 

There are two access routes to the East Shore site. Motorists entering the site 

from the Antelope Valley Freeway (Highway 14), will exit the freeway at the Avenue F 

off-ramp north of Lancaster. They will drive east one mile to Sierra Highway, turn left 

(north) on Sierra and travel to Avenue E where they turn right (east) and drive 

eastward to 140th Street. At 140th, turn left (north) and drive to Avenue B, and turn 

right (east). Avenue B becomes Mercury Boulevard, which leads into the viewing area 

on the northeast side of Rogers Dry Lake. 

Shuttle viewers entering the site on the north side of Edwards from Highway 58 

should leave the freeway at the Rocket Site Road exit. Rocket Site Road becomes Rich 

Road inside Edwards and intersects with Mercury Blvd. A right turn onto Mercury 

Boulevard will lead motorists into the viewing site. 

Atlantis is currently scheduled to land on the main concrete runway at Edwards, 

which is about four miles from the East Shore Viewing Site. 

-nasa- 
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Don Haley 
(805) 258-3456 

SPACE S HUTTLE VIEWING SITE OPEN FOR NEXT LANDING 

The East Shore Viewing Site at Edwards Air Force Base, Calif., where the public 

can watch the space shuttle land will be open to the public for the next landing. 

The next space shuttle mission is STS-39. The launch window at the Kennedy 

Space Center in Florida opens April 23 at 4:05 a.m. (PDT). The projected landing time 

for the shuttle Discovery at Edwards on May 1 after the eight-day mission is 11 :34 a.m. 

(PDT), according to officials at the NASA Dryden Flight Research Facility there. 

The East Shore Viewing Site will open 24 hours in advance of the planned landing 

time, and reservations or parking permits are not required. 

Water and restrooms are available at the East Shore Viewing Site. Recreational 

Access to the vehicles must be self-contained and there are no dumping facilities. 

viewing site is by secondary roads, and there may be congestion. 

-more- 
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Viewers should follow news reports for any possible change in the landing date or 

location. Up-to-date landing information can be obtained by calling (805) 258-3520. 

There are two access routes to the East Shore site. Motorists entering the site 

from the Antelope Valley Freeway (Highway 14), will exit the freeway at the Avenue F 

off-ramp north of Lancaster. They will drive east one mile to Sierra Highway, t u r n  left 

(north) on Sierra and travel to Avenue E where they turn right (east) and drive 

eastward to 140th Street. At 140th, turn left (north) and drive to Avenue B, and turn 

right (east). Avenue B becomes Mercury Boulevard, which leads into the viewing area 

on the northeast side of Rogers Dry Lake. 

Shuttle viewers entering the site on the north side of Edwards from Highway 58 

should leave the freeway at the Rocket Site Road exit. Rocket Site Road becomes Rich 

Road inside Edwards and intersects with Mercury Blvd. A right turn onto Mercury 

Boulevard will lead motorists into the viewing site. 

If rain makes access roads or the public viewing area on the edge of Rogers Dry 

Lake unsafe for vehicles, the public viewing site will not be opened. 

Discovery is currently scheduled to land on the main concrete runway at 

Edwards, which is about four miles from the East Shore Viewing Site. 

-nasa- 
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SPACE SHUTTLE VIEWING SITE OPEN FOR NEXT LANDING 

The East Shore Viewing Site at Edwards Air Force Base, Calif., where the public 

can watch the space shuttle land, will be open to the public for the next landing. 

The next space shuttle mission is STS-40, to be flown by the orbiter Columbia. 

The two-hour launch window at the Kennedy Space Center in Florida opens at 5 a.m. 

(PDT) May 22. Based on a launch at the opening of the window, the projected landing 

time at Edwards ending the nine-day mission would be 8 5 1  a.m. (PDT) May 31, 

according to officials at the NASA Dryden Flight Research Facility there. 

The East Shore Viewing Site will open 24 hours in advance of the planned landing 

time, and reservations or parking permits are not required. 

Water and restrooms are available at the East Shore Viewing Site. Recreational 

Access to the vehicles must be self-contained and there are no dumping facilities. 

viewing site is by secondary roads, and there may be congestion. 

-more- 
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Viewers should follow news reports for any possible change in the landing date or 

location. Up-to-date landing information can be obtained by calling (805) 258-3520. 

There are two access routes to the East Shore site. Motorists entering the site 

from the Antelope Valley Freeway (Highway 14), will exit the freeway at the Avenue F 

off-ramp north of Lancaster. They will drive east one mile to Sierra Highway, turn left 

(north) on Sierra and travel to Avenue E where they turn right (east) and drive 

eastward to 140th Street. At 140th, turn left (north) and drive to Avenue B, and turn 

right (east). Avenue B becomes Mercury Boulevard, which leads into the viewing area 

on the northeast side of Rogers Dry Lake. 

Shuttle viewers entering the site on the north side of Edwards from Highway 58 

should leave the freeway at the Rocket Site Road exit. Rocket Site Road becomes Rich 

Road inside Edwards and intersects with Mercury Blvd. A right turn onto Mercury 

Boulevard will lead motorists into the viewing site. 

If rain makes access roads or the public viewing area on the edge of Rogers Dry 

Lake unsafe for vehicles, the public viewing site will not be opened. 

Columbia is currently scheduled to land on the main concrete runway at Edwards, 

which is about four miles from the East Shore Viewing Site. 

-nasa- 
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NATlONAl , AF,ROSP ACE PlANE TEST ARTICLE ARRIVES AT DR YDEN 

The first full-scale X-30 carbon-carbon structural component to undergo loads 

and temperature testing by NASA has arrived at Dryden's Thermostructures Research 

Facility where it will be subjected to temperatures in excess of 2000 degrees (F) 

before testing for the X-30 program is completed at Dryden in 1993. 

The test article is part of a full-scale wing control surface based on a generic X- 

30 design. Patterned after an elevon, it was designed and built by the Missile Division of 

LTV Corp., Grand Prairie, Texas., under contract to NASA's Langley Research Center, 

Hampton, Va. 

- m o r e -  
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earth orbit while operating from a conventional runway. Data from the program would 

be used to help develop future low-cost aircraft with advanced atmospheric and space 

flight capabilities. 

Formal government approval to build the X-30s is expected in 1993. Flight 

testing would begin at Dryden and Edwards in 1997. 

Instrumentation of the test article with strain gages will begin next month in 

preparation for mechanical loads testing set for this fall, according to V. Michael 

DeAngelis, chief of Dryden's Aerostructures Branch. 

Following up to four months of mechanical loads tests, which will verify the 

component's ability to withstand loads similar to those of atmospheric flight, the 

advanced heat-resistant non-metallic materiel will then be prepared for thermal testing 

set to begin in the fall of 1992. Initial tests will be limited to state-of-the-art foil 

strain gage measurement capabilities on carbon-carbon -- about 400 degrees (F). 

DeAngelis said the goal of the test program is to eventually achieve test temperatures as 

high as 3000 degrees (F) by the time the Dryden test program ends, which could be 

extended into 1995 or 1996. 

Lead test engineer on the NASP component is Roger A. Fields, who has been at 

Dryden since 1963. Considered one of the leading thermostructures test engineers in the 

U.S., Fields has worked on most all major thermal structures test projects at Dryden, 

including the X-15 and YF-12 aircraft, the hypersonic wing test structure, and the 

- m o r e -  
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space shuttle elevon seals tests. Fields also conducted the more recent tests of titanium 

alloy and titanium matrix composite buckling-critical panels for the NASP program. 

The NASP mission profile demands much greater performance from its 

structures and materials than do space shuttle orbiters because the NASP must 

accelerate at low altitude within the atmosphere to reach orbit resulting in extensive 

aerodynamic heating of the aircraft's structure. The shuttles climb out of the 

atmosphere quickly, minimizing this aerodynamic heating. Engineers expect that the X- 

30 will experience structural loads at extreme temperatures and sustained high 

temperatures not just during atmospheric reentry but also during supersonic and 

hypersonic cruise and ascent. 

LTV's successful fabrication of the somewhat stiff composite represents a major 

milestone in materials technology development. 

"The fabrication was challenging," said Dr. Wayne Sawyer, of Langley's 

Structural Mechanics Division. "It is a big part that requires a series of fairly high- 

temperature thermal cycles in the fabrication process. Just being able to make a large 

part or several big parts that will fit together is very tough and requires good control of 

the tolerances and the fabrication process." 

The rib-stiffened NASA component is about 56 inches long, 39 inches wide, and 

14 inches thick at the leading edge and 6 inches thick at the trailing edge. Elevons carry 

out the dual function of elevators and ailerons for pitch and roll control. They are used 

-more -  
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on the space shuttles and several types of aircraft, and will be used on the X-30, which 

will feature a modified lifting body configuration. 

The torque tube, to which the flight-weight component is mounted, is being 

instrumented at Langley and will be shipped to Dryden in time for the first tests in 

September. It is also made of carbon-carbon. 

"To our knowledge the component is made of some of the most complicated 

carbon-carbon parts ever fabricated," said Dr. Don Rummler, also of Langley's 

Structural Mechanics Division. 

The need for a load-bearing tube with multiple layers and many holes and cutouts 

complicated the fabrication task. Even fasteners had to be made of carbon carbon to 

withstand the high temperatures. 

The component parts were heated to high temperatures several times and 

densified to increase strength, in a process likened to "burning toast." Strength went up 

with each processing cycle, as epoxy-like material was used to densify the materiel by 

filling tiny voids in the carbon matrix -- up to 42 layers or plies thick -- between heat 

treatments. A final coating protected exterior surfaces against oxidation. 

. -nasa- 
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NASA STUDY PAVES WAY FOR CONTROL OF CRIPPLED AIRCRAFT 

A massive hydraulic failure disables the flight controls of an airplane miles 

from the nearest airport. Is a crash landing inevitable? 

Not necessarily. An engineering study at NASA's Dryden Flight Research 

Facility, Edwards, Calif., shows that multi-engine aircraft with specially 

programmed flight control systems can touch down safely using just the engines 

to turn and land. 

NASA's study resulted from several recent incidents in which the hydraulic 

control systems on large aircraft failed during flight. The pilots were left with 

little or no capability to land normally -- using the aircraft's ailerons, rudder and 

elevators. 

- more - 
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Engineers are doing the work on a simulator programmed to look at the 

engine-only handling and flying qualities of a variety of aircraft, including large 

transports and a twin-engine jet fighter. 

According to Frank W. Burcham, Chief of Dryden's Propulsion and 

Performance Branch and the study's initiator, the next major step will be to 

modify the digital flight control system in NASA's F-15 research aircraft for proof- 

of-concept flights. The flight program, to be done in cooperation with the U.S. 

Air Force, could take place within the next 18 to 24 months, pending formal 

approval. 

The system tested at Dryden is solely for research, and not intended for 

operational use on existing aircraft. Data from current and future phases of the 

studies will be available to the aircraft industry for possible application to 

commercial and military planes. 

Disastrous flight control system failures are rare in commercial aviation, 

said Burcham, "but if you can save just one aircraft every 10 years, the system is 

worth it." 

Burcham explained that the augmented flight control system on a disabled 

aircraft would take the pilot's stick inputs and convert them into engine throttle 

commands. The flight control system would automatically program the engines 

to turn the aircraft, climb and descend, and eventually land safely by varying the 

speed of the engines individually or collectively. 

- more - 
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In the Dryden study, the engineer-pilot research team used the simulator to 

compare handling and control characteristics of a four-engine jet transport and 

the NASA F-15. They "flew" the aircraft in both the augmented mode and with 

manual engine control using hand throttles. 

The comparative study showed both types of aircraft can be controlled 

somewhat by manual engine control during level flight and benign maneuvers, 

but they are extremely difficult to land. In the augmented mode, safe flight and 

landings are possible even in air turbulence and crosswinds. 

Preliminary flight evaluations by NASA pilots in the F-15 and in two 

business-size aircraft (a twin jet and a twin propeller) verified simulator 

predictions that some control is possible using just the hand throttles. But 

landing tasks are extremely difficult unless the flight control system has been 

tailored for engine control. 

The engine-control idea is limited J multi-engine aircraft with electronic 

engine and flight control systems. It can be applied to either jet or propeller- 

driven aircraft. 

-nasa- 
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FULL-SCALE AIRCRAFT TESTED IN WORLD'S LARGEST WIND TUNNEL 

fighter aircraft in the 80-by-120-foot wind 
r, Moffett Field, Calif., making it the first full- 
rld's largest wind tunnel. 

The 135,000 horsepower motors that turn the itinnel's six fan drives roared to 
life beginning a series of investigations designed, among other things, to understand 
how a modern fighter like the F/A-18 performs at high angles of attack, or "high alpha." 

Angle of attack is the tilt of a plane's body and wings relative to the wind. The 
pilot's ability to control the plane in high-alpha flight is an advantage in some aerial 
combat scenarios. The wind tunnel tests are part of NASA's High Alpha Technology 
Program, a cooperative research program at NASA's Ames, Langley and Lewis 
Research Centers. 

"The High Alpha Technology Program is a comprehensive program which 
integrates supercomputer technology, ground-based experiments and flight tests of a 
specially equipped F/A-18 fighter. This is an ambitious effort to improve the 
maneuverability of high performance military aircraft at very high angles of attack," said 
Ames high alpha program coordinator Dr. Lewis Schiff. 

"The high-alpha regime poses a unique and difficult challenge to our 
understanding of aerodynamics. Our goal," Schiff said, "is to develop advanced 
design methods which can accurately predict the behavior of an aircraft maneuvering 
in this regime." 

The wind tunnel test is conducted in the 80-by-120-foot test section of Ames' 
National Full-Scale Aerodynamics Complex (NFAC). The tests are scheduled to run 
12 weeks, with a second entry planned next year. The U.S. Navy, through the Naval 
Air Systems Command, supplied the F/A-18 aircraft to NASA. 

- more - 
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"NASA's aeronautics research is based on the philosophy of 'Computation to 
Flight' where the most effective tools are put to use as a team to increase our 
u nderstandi ng of aerodynamics ," said Schiff. 

These tools include supercomputers and the science discipline known as 
Computational Fluid Dynamics (CFD), wind tunnels and flight simulators (ground- 
based facilities), and research aircraft tests. CFD, as applied to aeronautics, is the 
science of calculating the behavior of air ("fluid") flow around an aircraft. The power of 
supercomputers coupled with super workstations allow for three-dimensional graphic 
illustration of the computed air flow, giving researchers better overall understanding of 
the flow structures and interactions. 

There are four objectives of the NFAC tests: correlating the wind tunnel results 
with data obtained from small-scale wind tunnel tests and actual F/A-18 flight tests on 
a specially instrumented F/A-18 called the High Alpha Research Vehicle and CFD 
analysis; developing a data base from tests on forebody flow control devices; studying 
buffeting experienced by twin-tail fighters; and investigating the aerodynamic 
differences between the F/A-18 A and C versions. 

- end - 
Photos and a backgrounder on The High Alpha Technology Program are 

available from Ames Researcn Center, (41 5;S04-S000) 




